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' A Plain and Comprehpnfive . 

TREATISE 

OB 

Decimals and Menfur^tiun. 

CatcuUced far tbe 

iNSTfincTlOK and Improvement at tkcfe 
whn are deliroas to be acquainted wiih 
FIGURES^ in accurate snd ufeful Com- 
PHTATIONS. 

CONTAINING, 

I. Ah Application of Decimals to all the leading Biajpchea 
of ARITHMETIC, in a Varitty of Exaipifltss lo- 
g«tber with tbe DoArioe of Ciicnlating Decimaiti or 
Kepeumit. 

n. Intekest id all its CiIm, both Simpte aDd Com- 
pound ; with Conflruflioni upoa ibe R^ilei of keime 
or Difcoani : Likewile fevf tal new Mcihodi adap^d m 
the Valuiag of Leafeg or AnnuUin QTi Livei. 

III. Thb Extraaion aUjUfes of the Squai« and Cube 
Jtoou, pafiicuUrly a in^;.'Ihoit, and eiiy Mctiiod of 
Efflrafling the Cube RNwj \: 

IV. DcroDaciMALi, or Crofi'-Multiplicatioo, ty an ea- 
fier Method than hitherto praSifcd. 

V. Mbn9uratioh of all Kinds of Superficiet and So- 
lid(, wiib praOicai Errors pointed out i logtiher with che 
Art of Gaging, and fomc impiov'd Methods in Sntvey- 
ingof Land: Alfa the various Ufta of Specific Gravity, 

And tnaceommodate the above WokKt is added. 

VI. An IntrodttflioD to praSical Mafic; together with 

the CoAftrudion V CTrgan pipes. Spinets, Ik. 
The Whole rendered familiar to the mcaneA Capacity. 



By Wm. CRUMPTON. 



Birmingham': Printed for the Editor i and feM bv 
Z. Slutrt, at the l^tmi, in Paltr n^tr-Ra^, Uif'' 
and molt other Book^llcrt in Town a«d Countr' 
iPrict btuni Jbru Sbilluttt.\ 
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The Editor to the Public. 

FSSOK'^lMoNG the many improvements 
'^ A ^ oflate years that have been made 
^jg^wj in arithmetic, the invention of 
Decimals is the moft preva- 
lent of aay, for its diTpatchJn numbers, 
and accuracy in computation. Its utility 
in matters of bullaefi and concern has in- 
duced me to put forth a TnSt to endea- 
vour to render Decimals more familiar 
than hai hitherto been; including f^- 
vcral ulcful mattery that are new and con- 
ciie, and which are laid dowain the plaia- 
eftnanner, with the work'toeach example 
In matters of tM^l^nd an Editor can^C 
be R» careful m the circumrpcaion of every 
article he infertsjas alio in reviling the 
fame; yet aft?r' all^rtherc are vc;y few 
performances that can pleafe eypty tafie^ 
for ibme are too apt to ^avil if they'd© 
but meet with things out of their own 
way, while others are as much remifi 
in furni(hing the mind with any kind of 
impipvement whatever : But learning cre- 
ates a beneficial notioh<pf the moft inte- 
refting concerns of life, ftuiil; forms a man 
for ibcietj. Mv 



Mr dcl^n jqaptrpducing FraSical 14u- 
fic, !s conndered with this view, that it 
piay be a means of relaxation at v\y tiipe 
when the mind is rather wearied with too 
cIcfTc An applicaticm .to flydy or .bufineii 

Btrr the chief inducement of tfje mkfM 
undertaking has b^en nipre for the publi? 
good iliao any lucrative vievra of my o^ti ; 
Hicr^ftar if any liJbjift matter flioold ap- 
pear dot raucncd 'ip the moft engaging 
tetmfi, ,if is'hopcd all cenfurc^OTthatneao 
mjty be fUerit, as this piece was yrhoHy 
ddjgncd for general. uft: 

THEiSuJjkriptipn'.l hiTC past with in 
iny ondertakitMs, together ^sfiiii t!ie feqc- 
Tfon of fcvpratl^rxiiJai^d ingeniotisQcn- 
ttemctj, are piotivwwliit^haVc_fer exceed- 
ed my inoftiangwlnc hopes : Thcrjfoj-c *ti3 
my ardent wim,: th^t the fcamer may 
in«et with the .drfircd; fatisfe^on 5n the 
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A PLAIN and comprehensive 

T R E A T IS E 

OF 

DEC! MAX S 

:a N D ' ' 

MENSURATION. 



Decimal Arithmetic, 

5^3^^Je( £ C I M A L S were invented for the 
Hf^ 't> S^^^'^y working o( fraflional parts, by 
ffii ^1 much more commtidious aqd com- 
3e(^lf)e( pendiffos method than that of Vulgar 
■EraflioRS, and is therefore now be- 
coms of general ufe in all the branches of 
arithmetic 5 for the feve\al operations perforni'd . 
in decimalSi difFcr but little fiotp thofe oi 
whole numbers. 

■ A fraftion whether Tulgar, or decimal is foiDo 

part or parts of * uniu To expjwfs it as 2 vuK 

B * -gir 



2 DECIMAL ARITHMETIC. 
gar fraElion it is wrirten down as it comes from 
divifion ; thus, if 37 was to be divided by 5, 
rbe quotient wou'd be mote thaii 7, arid Jefs 
than 8 ; thai is, it would be 7 Iv or 7 times and 
2 parts of 5 : Hetc/ ilie uppetmoft number'of 
the fraflioti is call'd the Numeratot, and that 
under the- line is the Denominator or whole 
number- 
Now decimal fraflions are wrote without their 
denominators, for the integer or whole thing 
heing always underftood to confift of an unit 
with as many cyphers annex'd to the right hand, 
as the decimal na£lion has places; and here 
the numerator or decimal itfelf is diftinguifh'd 
from whole numbers by a feparating point $ 
thus, 5.4 is .5 y-V i and 0.7 is -jVi 35>05 » 35 
^§y, &c. But the different value of the feveral 
places win more plainly appear from the fol- 
lowing Table. 

Whole numbers. Decimal patti. 
6 5 4 3 2 I.I 2 3 4 5 6 






Prom whtnce it is evident, that as whole 
nambcrs incrcafe by a tenfold proportion to- 
wards ' 



NOTATION. , 3 

war^i the {eft hand ^ fo decimal parts dtcreafe 
in the fame proportion towards the right. 

Example. Write down or exprefs, fifteen 
partd of a hundred, in decimaU,. 

^nfwer .15 

Again, Write down fifty two integers, and 
feventy five parts oi-oue thoufand the integer. 

■ Mfivtr 52'SZ.5- 

N.B. There are finite decimals, and thofe 
. which arc infinite.' A firiite decimal U that 
which ends at a ceiiatn niimter of places } but 
an infinite, that which no wheie eiicls, and 
.thefe are called citculaiir.g decimals or repe- 
tends, and diftinguifhed by a dafh upon the 
figure, and are fuch wherein one or more fi- 
gures are continually repelled ; as if 3*0 was to 
be divided by 9, the quotient would be 3.5, $ 
the decimal bein^ a continual circulation of ^ 's, 
equal to ihe fraflion of f . Thus 24.3666, &c. 
. is call'd a fingle circulate, or reperend of, 6's-4 
and '6 ,164, &c. is call'd a compound circulating 
decimal, and has the (irft and laft of the recur- 
ring digits daAied accordingly. Othprwife any 
of thele expreffions may be continued at plea- 
fure, by repeating the circulating figure or fi- 
gures without the dafh. 

In all operations, if the refult confifts of fe- 
vetal nines in the decimal place, rejeQ them, 
«nd make the next fuperior place an. unit mbrej 
thus ibx 6.23999, &c. write 6. u.. 

^,^, B a ADDITION 



4 DECIMAL ARITHMETIC. 
ADDITION and SUBTRACTION, 

CASE I. 

To add or fubtraB finite dermaJi. 

"* RULE. 

TjAVlNG fet down all the proposM numbers 
■*■■' in their refpeftiTe places (t* in iddilion, 

■&c. of whole' numbers) via. every figure 21 
well of the decimal pans as of the whole num- 
ber direflly underneatth thofeof the fame va- 
lue or name, »fbich may be very eafily donei'f 
the feparating points are placed direSIy wider 
cne another. Then, add or fubftraft them » 
if they were all whole nambers, and for tbeir 
fum or difference, caf off by the feparating 
j>oinr, fo many places of decimal parls as thera 

■are in any of the given aambers. 

EXAMPIES /«- AdDITIOIT. 

102.73 '9-3745 8419.801 

, 450264 5.02 0.54 

3.141 196.7 i9'i^l9i 

56^ o 3278.92303 .456 

8.C35 3 6-M 424-53S'07 

7224324 3?35'S7.S3 8704.6600^7 



ADDITION ana SUBTRACTION. 

Examples in Subtractiok. 
Frnm 192.6511364 7163760.15 
Take 78.46153.8 3901841x8924 

] 14.1905984 326)918.0^/76 



CASE II. 

yi add or fuhraCl decimals rcith fMgle drew 
lata or refttends, ■ 

Rule. 

Make every line to end at the fame place 
by filling up ihe vacancies wiih the recufriof^ 
digits, and to the finite terms yoti may anntx 
a cypher or cyphers, then add as before ; 
only increafe ihe fum of the right hand row 
with as many.unitG as it contains nines, and the - 
figure in tbe fum under that place wiU be a 
circulate. 

And for fubtra£lion, fill up and continue aa 
in the following examples} and il the right 
hand of the fubtrahend be greater than the up- 
per figure in the minuend, inllead of borrowing 
10 as ufual, borrow 9 in thisptace, the reft as 
ufual, and the right handfigDre of the tCmaiii- 
d(.-r will be a circulate. 

Examples. 
471.6413, Subtrafl. 

; :§'^ 15.2 8.i47€. 412. :i» 

. ■< 3217.846 3.974 16.649;;: 



312^ 



■3 'in 



6 DECIMAL ARTTHMETIC. 

In thefe examplec yon-obfefTe there trp fia- 
[t\e riicurrin^ ligares, which before you adder 
fubcrnfl, muft be made to «nd togefher. 

i;.2ooo See the fame filled up. 

3217.8460 8.1476. 4I2.3»2Z 

3^" 25^7 3-9740 . 16.649^ 



3707.815* 4.1736 395.672* 



24.7 7-643^3rHere it may be obferyed, 
il.M 2.7640, \ that in each Example the 

'^circulates are earned one 

. J2.^% 4.87S75./ place farther than the fi- 
— — — tnite expreflions. 



MULTIPLICATION. 
C A S E L 

Wbe/i hotb The ftt6iors are- finite decimals. 
RULE. 
VITHETHER the Saflors, Tizi the nnmbet 
*'' propos'd to be multiplied together, are 
cither all decimal parts, or decimals ioin'd to 
whole number*, multiply them togetner as if 
they were all whole numbars i only obferve to 
point off fo many decimal^ places on the right 
'-._ hand of the produfl as are in both the multipli- 
ifjeand and multiplier. 
' £at when it fo happens that there are not fo 
many figured in the produ3 as there ate deci- 
mal placet requir'd, in that cafe you maft fup- 



MULTIPLICATION. 7 

ply the defefl by prefixing cyphers to the left 
■hand of the prodiicr. 

Examples. 

Multiply .45iiitoitfelf! And 1.7345 ^jy -Sg- 
•45 -^ 

125 156105 

I So 104C70 

.2025 i.196805 



Multiply 560.138 by 3.087: 
3.0S7 

3920966 
448 I 104 
1680414 

1729. 146006 " 



And .01472 by .1045. 

•1045 

7360 
5888 
'47a 

'.001538240 



8 DECIMAL ARITHMETIC. 

C A S E U. 

JT the rt^ht band ^ure cf ibe muhipUcand ii 
a circulate. 



*" Multiply the maltiplicand. as before, by 
_ every figure in the multiplier ; obferving to 
iDCieare the right hand figare of each refulting 
line, by as many units as there are nints in 
the fir ft produfl of that line; aiid the right 
hand figure of each line wiU be a circulate { 
therefore in adding them together, malfe them 
end at the fame place, as fhewn in addition. 



6174.43; 5167.9245. 

86.Z 156 

1234SSS 3 1007546^ 

370466^0 2;83962]€6 

493954^6 5'67924S.33 



534236.153, 806196.196a 

CASE HI. 

Jf the Muftiplier bas a Jtn^le repetend. 
Role. 

Multiply by it as though it wal a finite di- 
git, fetting the produft of this firft line one 
place -forwarder than ordinary, towards the 



MULTIPLICATION. 9 

lefthftfid ; divide tberefulc by nine, continuing 
the qoDtient (if needful) till it artivef at a cir- 
culate} the feft of tfae wofkas nfual j (hen be- 
ginning at the place updet the ri^hthand figure 
of the multiplicand or multiplier, cut off for 
fra£lionS( ana this vill be the true product. 

EXAMPtES. 

518.875 4160.95217 

^4« 1.4s 

9)5109659 9)1278285651 



345516& 14203173^ 

2073100 ■ 1704380868 
3109650 426095217 



335.151166 6io7.364777« ■ 



■CASE IT. 

WbttifJ^oth muhiplicand anS muhipUtr l>av0 ' 
: tact a Jingle circulatt. 



In muitiplTing the multiplicand by each li- 
gnre in the mnltiplier, obferFA Cafe II. but 



the fiift tine (or that line produced by multi- 

Sljiflg the moltiplicand by ine repelend in tho 
iitltiptifrf) maftbe oi'dei'd by Cafe III. . 



lo DECIMAL ARITHMETIC. 

' ExaupXes. 
62.5U& 48.754 

542-4 72. 13. . 

9)2500515. 9)146263, 



a778jso6^&c. 1625*43- • 

I25025y77,&c, , 48754.444 

2500515,555, &c. 975oit888 i 

31Z56444444.&C. 341281-111! I , 

33909,769*83, &c.' 3516.82059X 

J^cte. From the lafr example it' is eafy to 
conceive how compound circalates are gene-' 
[ktedi and if it was carried os continaaDy, it 
won'd ftill repeat the fame. 

EzAUPLSS, having a compoirnd repeteod in 
the nmltiplicaod. 

6.843,26 • 541^-4^24 * 

4|7 3* 

4790*64 • 10949249 ♦ 

2737SPS3 .» 16493874a- • _ 

32-^633,15 i75i&.799t 



Here you multiply as nfual, adding fo many 

aniti to the right hand place of the produn 

made hy each digit, as there are tens in the 

produ£l made by the fatd digit, and the left 

hand 



MULTIPLICATION. ii 

hand leading digit of the repetend ; each of 
which produfls contains a tepetend equal in 
number of places to that in the multiplicand, 
which being made contetminous, ana added 
together, gives a repetend alfo, of the like 
nnntber of places in tne general prndu£t. 

Example of a compound repetend in the 
multiplier. 

Let 23.164 be multiplied by 4.X5.. 

23-164 



licgzo 

46328 






.99)5.79100(5.849 produa 
495 ■ 
S41 


of repe- 

(tendft. 


490 
396 






ll.. 






49 






23-164 
4 
92.656 
5-8*949 




rae produfl 98 


•50549. 


Thna 



12 BEOIMAL ARITHMETIC. 

Thus after multiplying by eath digit of re- 
petends as in the common, way, you divide that 
pnidafl by at many 9*1 as there are repetends in 
the multiplier, for the produ£l of -repetends, 
which added to the terminate ^ roduft, ffives 
the true product. Thus you fee the 9'$ give a. 
denominator } and the value of the repeteod is 
equal to this fraS'iDn ||. 

An Example having a cc»npoui)<l repetend 
both in the multiplicand tad multiplier, vie. 
.^■, .111^ muliiply'd by 4.634. 



891; ,^-,. 







.it[.%. When any number is" : 

' ,j~j^ tft bo multiplied by a re-' ; 

petend, in fuch cafe, 

ji 'A-iC ^i^ * tefmihat^ 
,^^nVjmbeT,.ftnd dis^b biy .. 

(,, .')Jie'.denopuijator"9i|';Ke 

•d S?F?f^^« V"-r9. or/99, 

or 999, or 99991 «c. 



569, . - 
495 

746 ; , 

":^ 517;' 
495 ,, 

' .45 ; " 

DIVISION. 



: V I s 1 o V. 



DIVISION. 

C A S E I. • 

n^tn the dhifor and Hvidtniare Jirtiie decimals. 

T^IVIDE as in diyilion of whole numberi^' 
■ ■^ and t© valae tho qnotiem, obfert? either, 
of rh« following rnU). • 

' RrLE I. 

The firll figure tn the quotient mbft Ke of the 
fame denominatiDo with that fienre in. the ^Wi* 
dend which ftanSs (or is fuppord to ftand) over 
the units place in the divilor, at firft fteking. * 

11. The qootient maft always haVe fo many 
decimal places,' as the ditidend hat niore than 
the divifor. . ' 

Sote ift. If ibedivifor and dfrtdend havt 
both the fame timber of decimal.places, lb« . 
quotient wiA be a whole namberi." 

• ad. U the dividend hath not fo m^ny places 
of decimsli «s the divlfor, there mint be a 
competent ninnber of cypheri anne^'d to the 
dividend to make it eonuft of as mariy (n leatlj 

'ormore placet of decimals than tfje diTifor } 
for the cyphers added moft be rectosM at de- 
cimals. 

3d, But if when the diviGon t« ended, the 
qnotient hat not fo many places of iCgur«t u it 
Ihoa'd have placet of decimals, ttien that defi- 
ciency maltbe fupply'd with cypheri prefixt to 
the left hand of the quotient, with a point be- 
fore them^ 

G 4tb. In 
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14 DECIMAI. ARITHMETIC. 

4tli. In dividing of wbolo or mixt anmben, 
if ttiere be « remaiadtr, yon may hriag down 
mors cyphen, and by eontinoing your diTiSon, 
carry the qnotieot to a» many places of deci- 
mals as yon picafe./ 

. . E^IAKPLBS. 

Xet 8,141 b« divided by 621 Aadda-by .j^ti 

(l)''i4:(>'3i .5r4j)62x>o«<83.5 
6» W3S 

104 a«4o 

186 - tl2t 

.' 8* \ 4140 

6a 3710 

ao 430- 

Divid^ 74A'54 by 3.07 1 And .07a by 9x5. 

,3!^r46-54Ca43 ,9.o5).oti«!oo(.i»79S 
• . 6n* . , . . *J35 



1315 
iaa8 



86$o 
S145 



97* _ . 505? 

9V , «aj 



e? 



' D I V I S I O N. ' ^5 

C A S E H. ■ ^■■ 

Jff tUrt ht a circuisn in tht Jividetid. 

Rule. 
Bring down the faid iepet«nd at ofiten at ynu 
think proper, or till yoa come to ■ tepetcad iti 
^e quotieet. 

£XAH?LEI. 

«J84.3«C!0.54s8s. i2)4».S-44C3'-'5iW553 
8 38 



43 


P 




40 


'60 




IT .: 


34 




3« 


24 










4S 


2 ; 




40 




6« 


»s. 




; -64 ■'■■• . 


72 


'1 






26 remtus. 


"4 




24 


loS 










26. f«mo rcqiatnder. 64 




' ^ 


60 





27.S, If befoce the quotient — — 

cepeits it ihoa'd require a 4^ 

-long or tedioni opetation, 36 
you may leave off at what . -. — 

nttmber of placet may be 7 

■ iband pfop« oreonvenient, "^ 
C a 



i6 DECIMAL ARI-THMETIC. 

CASE III. 
TJ'btn tht Aivifor hai a rtptteni. 
-Rule. 
When any Tiumber is to be divided by a 
tepetend, iet the wbole dividend under 
irietf in fuch maoner, that each %ure'may be 
remov'd fff many places to the (ighi hand as 
afe the number of circulating placet in the di- 
vifor } and in-Jilce minnei remove the divifor, 
but never cany the figures id the lowermoft 
line any further to the right hand, than the tip- 
permoft line of the divifor ; then fubtra6l as in 
whole numbera, and let the remainderg be a 
new divifor and new dividend •■, and if there 
:be any citculatisg figurei in the firft dividend, 
regard muft be had to the continuance of them 
in fubirading oiie from the other, and th« like 
number of repeteadc wilt be in thii jiev divi- 
dend. 

EXAUFLBS. 
5-S)74 
5 74 



48J66.6C13.g75 
, 48 . 



. 64 

6.4)6.3^6(99 
57S 

576 . 
576 



.'.•ifrft/lTi^ i::&. I !9,'N.]o-r ' -..'7 

N.6. .-'SoQ^nd it!foia«ttive&ii«pp«xitrthat the 
Tep£ten4:b«giH| in 'he whole .nuil)p!^, , . Ail<l ,it 
is plaiQ to aoy.nne'i (^fervatioi), tl^at any nam- 
bet o£digiii_heing. divided: by th^^fanie niitn- 
^fiof,a'^ will c;oi}«BU#iDy;9if<pila[s^jt,'^9j fi- 
xates of tlu 4ivi<lc"^> and Ihe te^^uder will 
be.the laoie ai the faid figures in ths divijjand. 
Tlierefof* ^-6^ is multiplied by j.Qp, it w.ill 
exceed ^64 qialtiplied by 99 by 6^'Uiut-4 i the 
diff«reaee. hetwesn ioo and 99 .bfilPZ. unity. 
From whrenqe it may be eafily app^Kaended, 
that wH^rieyer any decimal ftaOwq ci'culatei 
' or repeati, ib many 9's will be tHfl.j^JPc»">na- 
- tpf. a4<4efe «e repeating p!lace».ft( figi«^in_ 
tliefntft^ioBt vie. .if there ia.«4n^^^i^^>^*'o' 
,^9, it its deooBuaator, if doubl* g!)At its d«lio> 
.miaa^CM'i^c.'fot $^ is«qiiaLio ^^;'and4.9 i» 
4 i- 'Hence appeals the reafon of fn manyiuatts 
being added in adt^ition, m arp numbetij *f,i9'B 
in the lalt row to th&tjghr hand, and.afbor- 
TOwing a 9 in fubtra£t>on, bocaufii'^ !i always a 
denominator to tbefe linglc repetend^> In mul- 
tiplication alfo, we have a reafon for that me- 
thod of dividing the produ'ft hV'g'When the 
multiplier is a lingle rcpetend j or by 99 if it 
pij.a-^oqble rep*tenU,i orbj 9991! itisatripla ' 
iepyend, Sic, 
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i» DECIMAE " ARltUtaETIC. . 

Mf«e ExAMPIBS for pndtce*- .' - 

4t.ilJi74.SQs, «.070ia.6247i • 

41 . 274693 807 . 120247* 

3r.ft)247-2a4«(6.575 7.267)io.822248C**4'4 
--' 7«S7 

29009 
64844 

67088 

654°3 
1685 

72-'sJ35i«-f2=*9» 
721 3516820592 

'4-9»)3i65-i38SMS.C48-7S*- 
25968 



S«e the p-oof of ihia 
jo Mnlnpliettioa. 
, Cifelv. 



SI VISION. 1$ 

The following ia in anfwer'Wa qocftion in 
ihe Gtnthnmn's Magfizifu for Feb. 1750, which 
I believe wai never anfwered before. 

Reqaired the troe qoottent rf »h« loBowinf 

. divifion, with 31 figures only, as perfeft aB if 

infinitely continneffbi the cdnHnon methods,' 

sad with infiaitely left bntdeo to the naemory t 

/ See the worki 

719560075657957917.0000000000000 

7195600756579579170000000 

7»95ooo756579579r7<» 

-■ 7i95o®°756579 » ' 

7195600 T 

- - . • 7 ■■ 

7r956o7952i9.«3J35753l4S3L53i357 
Anfwer, the troe qaotient. 

N. B. This fame method will anfwer all Am 

purpofes of dividing any nnmber. by any <^aan- 

tityctf 9*B, by placing the dividend nnder itfelf 

. infnch a repeated order n ate o's in the d'vi' 

• for} and whtch tnelhod wiH be »Diid nfefnl in 

repeteods. 



REDUCTION. 



ap DECIMAL jlKITHIirETIC. 

REDUCTION. ' 

c A s. n. I. 

• 70 rtSfiet a vulgar fr*6tioM to * thtimii. '■ 

TP ID the niliitcritor ^Ven you itnfeic sc6i»* 
^ Mtear aambec. pl.c^ptHn* t^d divide the 
laHiIt by th« denominator, the qnotitpnt jt the 
decimal eqnivaleiit to the velgat u aftion given. 

, EXAMPLFS. . 

RcdscK^u ».Jwi<iPa^ • ^A 4 to a dedmal. 

:\ ,y ' iti^-OO 43J.OO 

- ' "'.' - _;.gg- -•; - ^ - ■ ■ ;y5 -■ ■■• -- -^ ■ 
liod the decimal eqaario"!^:" ' "'_ 

And the deciAil to 4s' 

^_. -•*''' Z2)lC.Q0 

:: -H 



- R E D U C T I Q I*. « 

Reduce .tIs to a decimal: And im ts a. de- 
cimal. 
573)3.ooooooC.oo5235 i37S)iz86.oooo(.933a 
2S65 12402 

. . »35o. 
1146 

2040 
'719 

3410 ■ 

^ & . 

' V K^Tf. If yoo ftooM bare « compound rat' 
gar fraSioD, and wodM' reduce it into a dMi- 
Inal, yon maft firfl! reduce the compbnnd fracr 
don tea fingle one, thua j multiply aU ibe no- 
tneritors together for a iiew i^merator, and aU 
the denomiaaton together for a new deaomina- 
-tpr, and proceed a* Defbre. 
Rednee thii cbmpoDnd Tulgar fraClion, via. ^ 
. eii otfot any thiag, t» a decimal udtoa. 

5' ■■ ■ ' 

4- , 



4« 



. ^..(,oyl. 



it BECIMAt ARITHMETIC. 
And thot ihe componnd volgar fnaion of li. 

C A S E II. 

Si find tie tutfuf cfs-dtdmal in tbt\mmafart$ 
tf muft ^ugtts, mafitrett Sic.. 

Mnltlply tlie glveB decimal hy the number 
of pam m the next inferior denominatinn, and 
iro»t6c prodna point off fo manyf laces to tho 
right hand 88 there «re places ip. the decimal 
given } and multiply thofc fignre* pointed off 
by.the aambtt pf pwrt in the next if eyor de- 
agminjtipn, 411a pricjt oiFfo many {daces «f 
oHor^ md fo contitjue to do, till yop haTo . 
ptoti|;ht it to (be bwejl dsDoouDauoa ie<pifi,[ 

W6«*> dte Tala« of .7566 of « pttimd fteflingt 



«. ]5,i3£o.- 
i, f.5840 - 

- . . ■— ^'-^ .: ^... 

l^fff^ Thtti U « Qtofe compendiona metbod 

Oi.TftlntDg the deeiowl of a poanl very near, 

only 



: H E D p O T I O N. 33 

«nly b^rthe inl^Sioa of th« three firfl figurea. 
DouMcthe Cm decimal pfice towtrds the teft 
hand [or place of priinesj and if the feconct S- 
e are be under' 5, tnen the firft ffgare only dou- 
bled win ba fhiDiog* j bot ff the iecofid figure 
be 5, or above ;, tbeD yon nmft add one fliil- 
lin^ nore to tfat^e yoBooobled; and wbat le- 
mains from the fecqnd fi^re abore $, carry to 
the next figttre, and re»cni them is fo many 
larthingi j and if they be 14 or above, abate I { 
and if tS or above, ^te of caft away two ^t- 
things of the nuiaber. 

What is the valae of .712 of t- foot ! And the 
valae of 437o5*of m yard T 



■7" 






..3705' 


It 






3 


■ .i_, ■ 








1.. «.M4 






1.1115 


4 






12 


qa. X.176 


h. 




1.33SO ■ P. I. 


1 , ^ .-M 


H_ 


^ 


, -AnX. m^c. 



N.B. It may net be ini'i»r<^er In tfaia place to 
/how how to value a vblg» fraOibK^ at it maf 
fometimes bs fenad note ready tkm • rudmriny 
them iato decialula. 

KoLS. 

Kbiltlply the imeger'to^' Uaaotity) into the 
nomerator, aiid divide by the denofritnatoi } and 
if any thins remaiwk multiply it by the nnmber 
contained in the next inferior deoosSinanta 



.ii dec(mal arithmetic. 

'frith r^fpeSltosmof theiDieger, andproceed 
to diTide si'before. ' 

. What's the valae of } 6f i pound fterliof t 
s* ' 

■.^ -5 ...a.- •■ ■ 

8)i.oo(iz:6 Facit, 
■96. ■ ■ , 



48 

Vibtt T»la« i< 240 tiinei ^ of a penny » 
■4 




And tboi in like tnaoner yon may mvUipljr by 
«ny Toliw freSion. 

C A S E III. 
7fl reiuet tbt dtfftrtnt dewiUfiations of monty 
miebts, mtafurtSf &c. to thtir tquivalint 
itctmai valuti. 

RtrtE, 
To the namber of pans of the lefTcr dcnomt- 
oatioD giTeo, annex 1 competent number of cy- 
phert. 



RE D U G T I ON.-, 45 

fAwn, and diTid* by the nambet of fuch part* 
' that are contained in the greater denoauaatioot 
tn wbicb the decimal is to be brought } and th« 
quotient is the decimal required. 

Examples. 

, What decimal of a pound, 1117 AiiUingif 
2i3)i7.e|o 

Anfwet ^5 

R.ednce 14s. 6d. to ihe-declmal of a pound.' 

B. d. 
^ 20 14:6 



14I0) I74.oo|o(.7l5 Anfwer- 
168 

60 . 

. .4» - " 



J6 DECIMAI, AEITHHIETlp. 

Let 3 i inches be redaced to the deeupal of t 
foot. 



48 C i5.o«eio{.«7i,8 Aofurer.' 
9« 



340 
33* 



40» 
3»4 



16 



■Reduce aqr, 251b. to the decimal of i hundred 
weifi bt. 
/ Q.I. H.. 

4 ■ 2 i as 

112 )8l.oo(,723a Aiifwer. 
,'! .7«4 

a6o 

What decimal of ft 224 

foot is4inchei? — 

12)4.0 360 

. , 336 

- - -> — 240 

224 



REDUCTION. a7 

N. B, There ii another rale which is fdme- 
*hat /horter than the preceeding one 5 that is. 
Write the given denomination, or parts, order- 
ly one under the other, the inferior or leaft 
iparts being uppermoft i let thefe be dividends i 
a^ainft each part on ihe left-hand, write the 
nnmber contained in one of its next fupertor, 
ftnJ ler thefe be divifors : Th^n beginning wifh 
the upper one, write the quotient of each divi- 
]1ona£ decimal parti, diuhe right-hand rf the 
idividfend riext below it ; and let this mixt num, 
ber be divided tjy its div'for^ Sic. and the 1 alt 
quotient itiil be the decimal fdaght. 

Examples. 
Reduce 8s. ^i, fo Itt ' 

egotvaJnt dedmal 
, 01 a poui^d uerliiig. 



Thiis.4i€,of ajC. 
' to 8s. and 4d. 



is egaai 



What decimal of i£. 
is equal to 15 s, 



15.6875. 



Anfwer .784375^^. 



What d«c!ni ill parr of > 
tQci is equal to 7 - 
inchea 5 pans? 
I» f i 

Anfwer .6i8ojofafoof. 



What's the decimal of 
90X. i6dwts. logr. a 
lb; troy being the in- 
teger ? 



H 



n 



(2.$ 
16.416 
9 82083. 

Anfwei; .818402V )b. 



a< . DECIMAL ARITHMETIC. 

It is of ufe in decimal codpaiationj, te li»ve 
tables of the decimal values of rhe parts of 
coin, weights, mesfures, &c. therefore the fol- 
lowing tables are calculated for that purpofe. 

Ana the manner of conltrDQing ihefe or any 
fiich like tables, may be done cither by the 
preceding rule's, or by the .fullowing one : 
viz. Tbc'fhillings 19, 18, 17, 16, &c. are fe- 
parately dividsiT by 20, and the feveral QU'>' 
lientg are the decimals of their rffpedive mil'~ 
lings. Next the decimals xif 11, 10, ^ Stc. 
fhtllings, ate divided by i2, and the quotients 
are the decimals of the pence it, 10, 9, &c. 
Then the decimals of 3, z, i, pence, ire di-. 
vided by 4, and the quotients are the decimals 
of the fa'rthings 3, 2, r. - 

Alfo in the fame manner are tbe other ta- 
bles of weights, meafuret, &e. eonftrufled, 
having a regard how many of a leflerdeoomi-. 
nation %te contained in a fnperior one. 



T A B L B 



u Google 



X » Btj e T I s. 





■f A 


B L E 


f. 


.C6iii, «« 


feiili^ fbi iniiiir; . 


Shillfngs. Decimals. 


Pence. I>eclaiaU. 


'9. 


, ■ -95 ' 


11 


•o-tS'i. 


i8 


.■•!' 


10 


.041*. 


'7 


9 


.0375 


iS 


■ .« 


8 


■OS ' 


>S 


' .JS 


7 ■ 


.9291^ 


■■t ■■ 


■■■h 


6 


.0*1; . 


'3 


5 


'.oaoSj; 


. »2 - 


.6 


4-- 


*.orS. 


II 


' -55 ■ 


3 ■ 


.0125 


10 


■5 


2 


: .o(J8s 


1 

7 


•45 


. > I 


.00416. 


■4 
•35 


Farthings. 


Decitnili. 


6 


•3 


3 


.0031*^ 


5 


...25 - 


2 


; .ooioSj 


4 


.2 
•'5 


I- 


■.001041S 


3 




■ a 


.1 




I 


•°r_ 







Nj«. The following tible^ of oonces will 
ferve for inches, and any ttiln^ where \z is the 
integer. 



»5 



30- DECIMAL ARlTItMETIC. 
T A B L £ 11. 
Trot Weight, oni found tit ittttgtr. 
Ounces. Decimal*. Dwts. DedimaU. 

.C41S 
.0375 . 
.OS. 
.OX9I& 

.02085, 
S .416 . 4 .oi£ 

4 '3. 3 'O^S 

3. -^5 . *. 'OoSs. 

.004IS 



Decimals- . 
.ooyyaS 
.boijoj 

.901389 
.0019 1 J 

.00104} 
5 .oocSoS 

^4 .000694 

3 .600521. 

.000347 
. -000173 



1 



•IS 


10 


1 


.« 


7 


•s's.. 


6. 


•5. 


~5 


.4IS . 


4 


•3. 


3 


:?l 


I 


•?'s. ■- 





»«D O C T 10 N. 





E A B I, 


E Ilf. 




■ AVOIRDOPOIS WeiOHT. 


I Owi. tbi inttsfr. 


I 'Pimi ttt iKegir- 


Foaodt. Decimals. 


Ounces. Docimtls. 


ao 


.178571 


12 


.75 


to 


.08,185 


10 


.625 


9 


.•80357 


1 


.5625 


8 


.071428 


■S 


7 


.0625 


7 


•4375 


6 
i 


■053571 
.044642 


6 
5 


.375 

.JI2S 


4 
,3 


-.035714 . 
.026785 


4 
3 


.>5 
.«7S 


2 


^17857 . 


a ■ 


..25 


',» 


.008928 


' 


.0625 


Onneet. 


Decimall. 


Dntns. 


Dedmila. 


■ P 


.005580 


. ro 


.03906a 


> 


.005022 


9 


.035156 


» 


-.C04464 
.003906 


S 


.0JI2S 


7 


I 


.027S44 


6 


.003348 


6 


.023437 


5 


.002709 




•0'9!Si 
.615625 
.011718 


4 


.002232 




i ■ 


.001674 
.001116 




X- 




.00781a 


I 


.000558 - 




.003906 



itote. If yoQ liaTfl oecaGon for the decinuils 

ef a ton weight, iha decimal,* ot the fhinin^ 

in the firft table wiU 'feiie for ibe hnndred 

weigl^t), fuppofing one ton the integer } and for 

, qpMtern ,25, . 5, and .75. 

' T A B L B 



St DECIIilAL 
TABLE IV. 

Liqoib Mbasokb. 
T HM tbt tMttgtr. 



ilR^THl^tlC. 

Table v. 
Loim MBAsvi.B'. 
I Yard tht itttigar. 



Gtlt. 


Deeimala. 


feet. 


DectmslV. 


60 
5» 


.95418. 
■r9S«5' 


r 


■s. 


40 
• 30 


•'3J9" 
.47*10 
.31M* 
•'5*73 


n*. 


Decim. 


20 


ti 


•3»5 


10 


10 


•2il 


r 


.148857 


9 


•»« 


.12*984 


S 


.» 


7- 


,\ 


7 


■•9* 


6' 


.095138 


6 


.!« 


J 


.079365 


i 


■■3« 


■ 4- 


.o*y*9« 


■4-- 


.•r- 


3 • 


,0(7639 


3 


.083,- 


: »■ 


,031746 


a 


.OJ 


' ■! 


Mlfji 


r 


.021! 


yiim. 


Qec'mtU i 


• Qj.l. 


Dscim. 


J 


.015889 : 


3 


.02083, 


6 


,oi>9o5 . 


: 2 


.oal94 


S . 


.009921 i 


t . 


• 4 


•007937 


1 • .1 




' 3' 


|ooS9« , 
.003968 






z' 






"': I 


".aOKjff^ 







■^efff. Wben.yeu v»iil:ihe'de«a»l of a foot- 
jaranytnunfcer df invbes; .70U may make itf« 
of the decimal aDhexeik ta facfa mjmbflr oi oancev 
in table n. 

I T A B L ^ 



R-EB U-C T J O N. 



TAB 


I- E VI 


T 1 HE. 


M Tim tbi inuifr. 


Diys. 


Decimal). 


300 


.811918 


200 


•547945 


100 


•273975 

■24857! 


go 


80 - 


.219178 


1^ 
50 


s 


40 


.I095I9 


30 


.48219s 


20 


•=54794 


10 


.027397 
.024857 


1 


,021918 


7 


!oi6438 


S 


5 


.013698 


4 


.010959 


5 


.008219 


ft 


■005479 


1 


.00274 



N. B. Id making nfo ol tbe tables, if tha 
nnmber of parts wanted an not foond tliete- 
in, take it out at twice}' thai, for ic dwts. 
add 10 and ^togedier) and the like idr any 
. oiber. 

" TIio 



.CooyK- 



34 DECIMAL ARlTHMEtlC. • . 

The nfe of the foregokg tables, 
Wh« decinui of • poniia ftcrling a 141. and 

■■ lii Tabu I. ' 
■Agajoift 14a. is .700009 
- Againft lod. is, . 041666 
Againft od. i is" .ooaoSj. 

Thefe adde(), ihtft fom is .74J; 5, the decimal 
■ [tequitcd. 

What aeclmal put of • year is aoo da^t ) 
. Aiifiaer .^4794; 

What decimia df it&ot ii 7 ioAes and 3 patts ? 

") -'♦ ; iJ.B. In n,'4ingufe of the 

■ ' - . feoond uMe in this cafe, 

•°f*i. yoi^mnlt dl.ido the de- 

•5«333 . cinfcl againft 3 in the ta- 

!>.■.' .blebyi^ fo, the parts, 

Anfwer .Suns which added to the deci- 

■ . inal of 7 for inches, gives 

, the anfwer right. 

yfhat is the it^ii of i foot 4 i inches, a yard 

Biing the iotegf r ? 

4.33} 

, d>i3g - - ■ ■ 

■45% Aofffer. 



.Googk- 



"-REDUCTION. 35. 

A Short and eafy method of fedaeiog.Uoy 
weight and apotrdnpois weight Iiito eachnther. 
Multiply the bounds (and decimal parts of a 
poand^ avoiraapois by 1.2152^^, ana it gives 
the like value in iroy weight } and multiplying 
the po^Ilds troy by .^22S57| gives its equiva- 
lent value in avoirdupois weight. Thefe fac- 
tois are'fouDfl by dividing the numbei of graJas 
ID a ponnd by each tithec- 

Examples. 
Reduce 202 1 lb, avoirdDpots into iroy. 

202.75 



607638 
850*9*4- 

a4JOSfr55 

lb. oz. dwfs. gr. 



Anf. 246.3975694 or 246 : 4 : 15 : 



'Rcdncfi I75'S>. troy 'ia» wtHiiufda. 

.8«a857* 73»W 

'75 : -rr 

OS 



4i>4Sia 
5; 59999 



A^fw^tiJ^t-wpooQ, 



36 DECIMAL ARITHMETIC. 

■ 'iJote. The troy pound Is to the sToirdupois 
pound in the fame propottion aa (he wine gat- 
Ion it to the ale gallon.. 

Or aithefe are 5760 grains containect io the 
pound ttn^, the avoirdupois pound confifts of 
7000 pramt, which two nnmbets are ilfo pro- 
per faSoik to reduce thefe treights into each . 
other ; viz. il you would reduce troy pounds 
' into avoirdupois ponnds, mulHpIy ihe nnin- ' 
bers of pounds into the leCfer naoifcter and di- 
vide by the greater; obferving the contrary 
for troy pounds. Otherwife v6 and 700 ; 
01 144 and 17$ are faftors which wtU tn- 
fwer the fame purpofe. But as the pound troy 
is lefs than' the avoirdupois, yet the ounce is 
greatei $ therefore if you would reduce the 
ounces into each other, multiply the troy ouncea 
by c6 and divide by 51 for avoirdopoia ounces { 
and for troy ounces, multiply th« avoirdupoit 
ounces by 51 and divide by tfi. 



PROPORTION w The RULE op THREE 

T S 'wlien there we three numbers ^ven to find 
* out a fourth, ■ 

It is«he rule of three Birefl when the three 

fiven numbera (jit terms) require a'foutth nunt- 
er that {hall bear the fame proportion to th« 
third as the fecond does to the firft f and here 
the fecund and third terms are to be multiplied 
together, and their product divided by the 
.firft. 

The 



.Cooylc 



RULE OP TRI^ZE,.. 37 

Tbe'pfopermettwd of ftuingtiiieftiont in this 
rule, a thuf, . . , . -t 

. A84. t .12 I ! 8 ! 2,4. ., . ; 
.visti. as 4,U (0 i.2»:i» is 8 fo. 94. . ;, 

It is called the ruI^'oT thfee IndrreAwben 
ihg J nombers given require ii fonttb that'fhall 
bear (he fame propbitiqn to ihe ficbnd as tlie 
third does to the firft ; and in this cafe the firft 
and fecond nambers.are mnhiplied together, 
and their produft divided by the third. 

In {iaring all gueftioni in proportion (whe- 
ther they require a fihgle or'a double ftiting) 
obferve where the demand lies, and make that 
your third number, aod fte the fftH and third 
numbers are of one denomination, or fo redu- 
ced; and your feeond or middle number is al- 
ways of the fame name with the fourth number 
or' anfwer required, and mufl: be reducM into 
its lowelt denomination mentioned. 

When a queftion is Aated, if the ihttd num- 
her» being more jtJuiD the fitft requires maie, 
or,- being lefs reqniret lefs, it isdireQi but if 
the third number, being tinare, requires lefs, or 
being lefs, reqairesipore, \i h indtrtU,- 

U.S. Tbe'queAioail ha-ve made cboiceof 
are promifcuouily ijferted, inorder.to Krength- 
en the judgment of the young ^rafUtioner ? and 
v^ich method of praflice I a|>prehend to be th& 



38 *DECIMAL ARiTSMfetfC. , 

ExAUFLVSi 

If I give 2 guineas fof 3^ yards, what qijan- 
tiiy ihali I have for zil. los. at the- fame tut ? 

£■ yd,,. £■ 

Ai^.i ; 3-5 ! : 2r.5 
-3-S 

1075' ■ ■ ■■ , 

645 V - 



a.i)75-ii5 (35-% Anfwcr 
63 



122 
105 



If my yearly tnepqie be 39 1. what ii thif 
.per week? 

vi £.'vr. 
At 52 :. 39 : f- I 

ao /■ (. 
1 15 

52378o\ Anf ver< 

260 

a6o 



c4.^io, Google 



RULE OF THREE. 351 
If a rule of J loot long give 3 i feet ifffliade, 
how high is that fteeple which gives 43 yalds 
in ihade ? 



43 
} 

As 3,5 : Z ■■ : 129 



,3.5)2 58.0(73.7 Anf«er. 

. . ■' 13" 
i»5, 

,»45 



If 42lb. cofi 171. 6i, «hat is that pet lb r 

A* 42 : T7.5 : : I 
168 V 12 



70 5.000 
.42 
^-~ Anfwet 5^. 

aSo 

a{2 

■ 28 



40 DECIMAL ARITHMETIC. 

How many yards of matting of i yard wide, 
will be fufficient to cover a floor that is ^G^Uex 
wide, and 28 feet Jong I ■> 

A» 16 : 2? : : I.5 

,168 
28 



1.5)448.©/ agS.* 

. I * 99--5. yds. 

1.48 ■*°^* *''' 

»35 



100 
9° 



What is the Jn»ereft of 3101. at 4 £ per ceet, 
per annum * ■ • 

As 100 : 4.5 s ! 320 
4-5 




Anfnei 14!. Ss. 

I ■ ..Google 



' S.ULE Of* THREE. 4t- 

Ifiiilb.' weight It London make 99 Ibl nt 
liisbrn, how many lb. at London are equal to 
1049 lb. at Lisbon ?_ 

As 99 : 1 i-z » i 1049 
112 

2098 

1049 
^°49 ^^ 

, • 99)li7488{ ii86;y4 . 

99 *Anfwen 

~^ ' 
99 ■ ' 

858 , ■ 

'.668 
-594 . 

740* 
• - 693 

479 
396 

74 

If 7cl. is piit to intereft, and at the enil of I2 
monthl it amonllB to 8il. at wliat rate p« cent. 
was the intereft allowM ? 

81 As 75 : o : '''O® ■ 

11 -^ ' 

• g ' ,75)600(81. Anfwer. 

600 



4t PECTMAIj: Afim^MBTJQ^ 

. 'An acre ofland contains 40 iterches in leogl^, 
■nd 4 in hrieadrlif what muftbe i^e length tw: 
make an acre whin rhe breadth is but 15 yai"ds^ 
5-5 A» aa : aao : : 15. 

4 aa 

aa.o 440 

440 



^T«rcls jit. fi 

15)4840 ( 3a2.€:x>r 32a 2 
45 \ Anfww. 



34 
30 



40 
30 



100 
90 



U a man can do a piece . of work in 6 4ayt 

wfcen the day is.,8 hours loiig } in what time "wiU 

the fame be done when the dayis 10 hoursloDg? 

A* 8 t 6 : : 10 - ^ 

6. , 



D. H. 



RUI-E OF THREE. 43 

■ If when the biifhel of wheM cofe jj. 4A. the 
pennyloaf weighs '12 ounces; what will beih^' 
weight of a 9 pennyioaf (at the faae rate} 
. when the bufhet cufts 4s, 4d t 



I. a. 0.. ... 


1. 




Ai 3 4 i 12 : : 4 


♦ 




12 -^MJ,, 




d. oz. (1, 


40 5»- 


As 


I : 9.23 : : 9 


iz . ■ 




9 








52)480(9.23 




■6}83-°7CS.l9 


.468 . 




So 16 






..^^ 


"HJ It. «».. 




30 114 


104 5 3 




16 19 


_L ,Aof««t. 




^-^ 


160 




147 3.04 


■ 56 




■44 



In 145I. 125. fterling, how much flemifK mp^ 
»ey at the rate of il. 13s. 4d, to the poand fter- ? 
ling »" 

£. .. A. £. 
Ai I : 33 4 : : 145.6 
12 400 

400 12)58240.0 .' 



2|9M85l3 ■ ^ 



Anfwer j^. 241 13 4 

' Bonght . 



44 DECIMAL' ARITHMETIC. 

Bought I gaantjty bf brars at 4I, 6t, per C* 
how muft I' fell it to gain $ per cent- ? 
Al lOo': 4.3 :: 105 

4-i 



3'5 
426 



£. 8. d. 

4 i(5'3 i perC. 
' Anfwer. ■ 



i|oo)4|5i.5 



3.6 • 



a.4 
Snppofe 7^ gallonB of water do in one hour 
£all' intp a ciftern containing 250 gallons, and 
by a pipe in the fame ciftetn ther^ runs out at 
the fame time $1 gallons in the hour j in how 
many houis will it be filied ? 

75 AS"24 : I : : 250 

51 24) 250 (10.41^* 

''— .24 .. 60' 

IDO' 25'0OO 
96 



H.M. 
Anfwet 10.25 



RULE OF THREE, 45 

Suppofe I deliver to r refiner a gnantity of 
wafte metal, averdiipoisw*eight, in ordcrtohave 
it refined, and fae' agrees to rehirn 0516. of 10a 
troy weight) what factor fhall be found to mtil- 
tiply rhe given weight BTerdnpois intotha re-' 
turn'd pounds troyj -at the rate of allowance for 
walle, &c. of 5 lb. in the 100 troyt 

N. B. I have inferted in ^age ^3;) 'the 
proper fa£tort for redacing avoitaapon weight 
and iroy/ weight into each other. Mow aa 
l>ai$z^ it the faftor for reducing avoirdupois / 
pounds into troy, the number rehired ii foniHl 
by this prspoition ) Ab i integer j* to i,zi$t%, 
fo i* the .95 decimal of an integer to the uStot 
fought for : .See the work. 

A? I 1 1AI$Z% ; : .95 
•9S 

60763S 
109375a 



Anfwet 1.154513S 

A borrow'd of B 40]. lor 6 monthly after- 
wards B boirov'd of A 60I. how. long obght 
he to keep it,? 

As 40 t 6 : : 60 

6|o)t4[o 
~ Aofver4raonth».- - ■ 

If 

D4...10, Google 



I>ECIMAL ARITHMETIC. 



If by Uyipg tint a 
fum of F^oticy j j. brings 
J44..|.).>9ati3 gained 



As I 



a. ^ 



2QOO 






Anfwcr 22 iS 4 



Bought a4uantity-«f 
old fiiver for 81. is.- 
wbich weighed % ^ 16. 
troy i what did tho. 
fame lie me in per. 
ounce ? . 



Ai,6 


: 8 I ;: i 


T2 


20 . 


42) 


161. ( 3i% 

I2« tz 




3;o ithoo' 
336. 




140 
126 




•>■«. 




li 


■ Anfwer 3 10 



ttbnt&si niiatptiBcipKLwiUgAin ts>iitiHbiiL' % 



M. 
As 12 : 



£. 

100 : : 



5)1200 
Anfwer 240 £. 



SnppofiS 



RULE OB THREB. '^ 

^ Soppofe I fee a flafli of lightiung *, and 
count 6 feooiids before I heat the thnnder, huw 
far (b the tbundet cloud from me ? 

N. B. It is welt known buth by theory and 
exparunenis, .that foan4 dies at the rate of 1 141 
feet per fecond. ' 

S. F. S. 

Ab I : JI42 .: : 6 , 
6 

/ ■ Mile yds. 

1760 ydsi in a mile. 6Sqa feet or i. and 524 
3 . , ■ 5280 ■ Ahfweh,, 

5a.8Q 3)'S7a . . 

■ 5*4 , 

* FTom Mr. Franklin's expciimeuM. it appcut, that ' 
LigbtDing M only eleflHcal fiie dnwn off hom tbe 
cloudi; and ibii eleClTical fire has in leality been 'collected 
from the cloudf durlag cbnnder, bjr means of ^oo ban or 
tiniubet, id many pant (^ ^urbpe, but»ion^iiHc*(atlf 
in America where Mi;. Branklio oiade bis e)ip«tim£nl>i 
Theiefore it were much to be Krifhed that- Mi. Huoklin't 
ban were more genecaUy uted than thfyve, fotfhc pre- 
fervacion not onjy of public and piivaie buildtngi, bat alfd 
iqt the prefcTvaiion of. the lirei of men and btaili; ai 
Mr. Ftanklia hu made apbear ia hii ckpenmntfi to 
which work 1 refer Uie reaocr, for a moK farticulai at* 



PRACTICE. 



«I BECtMAL ARITHMETIC. 

P R A C T T C E, ' , 

tN general, is a fhort way of Jinding the Va- 
■^ lue of any quantity by the given price of one 
integer j but to give afl the diverfity of methods 
that arc applicable to the. rulei of pra^ice, 
won'd be an endlefs Msk v therefore it m»y fuf- 
fice in this place to take notice of the moft ge< 
nera.l of thofe rules ; which is, to divide the 
quantity by fuch aliqnot part or parts as is th« 
given price, Sec. Alfo the fame methods mull 
betaken in working of d«citail parti as in whole 
numbers, • ' 



A TABLE OF ALIQUOT PARTS. 


Parts of a 


Pans of • 




Poniid. 


Shilling. 


Parts of 


t. i. 




C. wt. 


' 10 16 i 


6d. ii i 




6 8 i) ,■ 


4d. is ,■ 


561b, i 


5 o , is i 


3d. i. i 


2J ' i 


4 o i« ^ 


2d. , i 


■S.. i 


3 4"* 
I 6 is i'. 


rjd. IS i 


14 f 


Id. is ,■, 


8 - t'. 


z o a A 


|d. is,V 


7 v. 


Examples. 


At 38. jd. pet lb. what will 581b. come to ? 


). 


,v 


58 2S. 


,'e 


58 


. 


i 


5 16 It. 


i 


5-8 


1. 


i 


a iS 3d. 


i 1 


2.9 


14 6 0-725 



AnfTcrj^-g 8 6 or thuj ,£ 9.425 deci- 
mally. 
M 



PRACTICE. 4» 

At %%. 4d. 4 per yard, what wiB az2 yards 
-aome to! 

222 

44.4 
II. I 

3-7, 

£. !. a. 

Antwer 59.6825 or 59 13 3 

At 5 d. T P" 0** ^^*^ "''^ 3^"^ * ooncei 
come to ? 

4d- 1 T I 3lS°'75 



4s. 


t 


IS. 


i 


4d. 


4 


w- 


4 



i^a. 



IZ0.25- 

45-09375 



20)165.34375 

£.i. d. 

Anfwet ■ 8.267, ^tJ- "8 5 4 

At IS. ^i. pc ell, what will 387 yards come 



S).S4! "!±- 

1^ ■* 



tnat 


that tate ? 






d. 
6 


U •3"9-6 




S)> 


3 


U ■54-« 
77-4 








2|o)54|l.8 




ft 




£■ 27 I 9i-4 




12 
















9.6 

4 






f. 


24 



S3 DECIMAL jARITHMBTIC, 

Af 4- iJ'-^- iWrC.wu wh^t wiU4J5'-C, 
3 Q. 9 lb, come to ? 

O 10 o 



"5 




1700 




212 


10 


41 


10 


21 


5 



4 'J 6 



69 
- - - - » 3 4 i 

■ - - - - o 10 — .07, Sic. 

10 — ,07, Stc. 

£. >■ i, 
Anfwer. 1990 15. i i.64, &c. 



FELJ-aWSHIP or COMPANY. 

Vtrithout "taking any notice ri the cannm»n 
'" way of wnrfcing fellowfhi]^, ffbfirve this 
mote compen'lious mU : DivnJe; the whole 
fjain or lata, by the whole Rack., and mniiiply 
the quotient by each perfon's-partrculaf ftock { 
the federal ptodil3s are the refpeiSive gains of 
each. 

By this role, bankrupts eftates, legacies, &c. 
are aJjufted, in Vftfe-oi a deliciency in efFefts, 
&c. ' Note. 



FELLOWSHIP. SI 

Mote; If ifane btt any fliillin^ &c. in any 
one's ftock* yon muft firft tedaoe it to the deci- 
mal (tf a pound, aad proc«ed bn u aforeftid. 
And in queftiona wttb tiflM, yoa muft multiply 
each panicuUr ftodc by itt refpeftive tine, ana 
add all the prodoSs to^thsi } snd in th« rule, 
call it your whole ftock, Stc, 

ExAMPtBS. 
A, B, and C, trading together i A, pats into 
flock 500I. fl, puts 7o<3, and C, puts in 1200I. 
and the! ^hole gainliS^Sl; what Ihare of it 
belongi (o each T 

£■ ■ a 2. - 

500 - V . . 

7aO . n'r i-'': 

1 200 o 



a4joo)?3«|.oo 


(■34831 ■ 
A's/hare. 


•348* 
1200 


116 
96 


34S33 


200 

■9i . 


•348* 
700 


■ 418.0a ■• 
C's Ihxte. . 


■ 80 


A. 174 iS. 

B. 243.83. 
C.'4lS.O(» 


8 


s«-8j ■ • 
B'./hir.. 


^ 






Proof 836.00 



51 DECIMAL ARITHMETIC. 

A legacy being left is foUowt, viz. to A,, ihe 
value of ;ool. between fi and C 350I, and to 
D lool.j but by lofles before the dividend* 
conJd be paid otf, the legacy fuffer'd 250I. 
wbsit does each dividend come to bearing s 
part ptfrpottionable in tbe lofsl 
500 ■ 

350 950)700.000 c ^736*4 -73684 

100 6650 500 350 



950. 

250 




3500 368.41000 

28^0 A. 20 


3684200 
■ 221052 ■ 










yco 




6500 8.4 

5700 la 


nirr: 






8000 4.8 


17.88- 






7600 4 


IZ 














4000 $.x 
3800 


10:56 

4 






2CO 


2.24 




Anfwer. 


.73684 
100 


A's 


Jhare 
:C*8fhi 
ftwie 

Proof 


300 ^9 

ire 257 17 toi 

. 73 »5 8 

■ 1 rem. 

700 e 


7J.6840O 
D. 20 

13.6S 

12 






r^ 



A pot 



FELLOWSHIP. S3 

A put into company $2$!. los. for 6 tnonihs, 
B, jSal. 15*. for 8 months, ind C, loool. for 
4 monrtis $ they gan in all 1286I. I2s.> how 
much is that for each ? 

525.5 382.7s ^°°o 

* . . 8 4 



3153.0 3062.00 4000 

3062 " 

4000 

io2r5}ii86,6ooooo(.r2595» 
^ 10215 



.125952 

377856 
629760 
125952 

A. 397.1266t;6 



.125952 
306 1 

251904 

7-<57]2. 
'3778560 



A's fhare 397.126656 B. 38566^024 

B'sAiare 385.665034 ' ■■— 

C'a /hare 503.808 .. -'25952 

' ,4000 



Total 1286.599^0 



Or . 1286I. I2S. »eryncar. 



C. 503.* 



Supppfff 



54 DECIMAL ARITHMETIC. 

Snppofe c bankrnpt h indebted 1050I. los. 
thd Ills effcas amounts bnt^M 7151.51. what ii 
that in the ponad ? 
3050.5)715.2503488 .348* 

61515 20 

looioo 6.9760 



i8o8c6 11.7120 

164040 4 

167606. " ' ■■■ ■'t>S48«> ■■ 
164040- 



3560 



Aflfw^T 'du Nd.i 



Three merchants A B anj C freight a fliip 
with 96 ton o( wine: Thiu.Al<aded 24 ton, 
B 32, and' C 40 ton } but try exttemity of wea- 
'iher they call 12 ton OTaboard i how much 
muft each-oaerchant bear of- thti kfa X 



24 


96) 


12.000C.125 


.125 


32 . 




96_. -. 


24 


40 




240 ■ 


500 


"1« 




192. ,.,:: 


25° 


■125 




480 ,." 


Ton 3.000 


32 




480 


A'lloft. 


IS" 




— - .125 




375 




40 












B'* loft 4.000 




5.000 

C'slofi. 





finptiofe 



B E I- li O W S H I p. 55 

Soppofe 20 fliillings to be fliared among 3 
perfoos i A, to hue 4 i B, i i '"i P, i • what 
« the iha« of each in proportion one wilh 



.5 . " i)a° 4)'° j )l° 

■* 10 6,6 5. 

. -'S ,. 6 



l.oSst 
log 

.975) . S,OB> ^..230769 



8775 lA'a iha'e. — 

■— ».- /•■ 

.975)6.0001 6,153846 
5850 \B's ihaie. 

1500 

- 5»!o 

4875 ' ,. 
3750 
29^5 
8250 
7«oo 

4500- 

i9°° .. ; 
6000 
58 50 



Sm Ihl nmliadM of tl» mtl: iii On sexl ftft. 




6 DECIMAL ARITHMETIC. 

.97534. 500/4.61 5384 **5?| 

- — - 6003 g 

6000 X JS 

5850 975 

1500 "■ 

975 . g. 

5Z50 9.1307'S9 

4^5- 6.153846 

4.615384 
375° ■ ^.o?rg6qi ftji^tneTt- 

^925 ■ ,! ' ' ::'.'.' — mainder. 

Froot 4o.«(Soooo 

82.J0 ■';■ ; ■■—■■ 

7800- 

4500 
390° 
600 ... 



Three merchants being in partner/hip 16' 
months: A put into'comnan Aock lool. and ac 
8 months end took ont jpji.-intt ^t 4 months af- 
ter put m 140I. B put in it lirft 200I. and aC 
6 monthi end put in 50I. more, and at 4 months 
after took &»t 1 50I. C put in at firft 1 ^q\. and at 
4 months end took oat 5^ nnd at 8 months after 
put in ?ool. and they gained 3^7]. What mOft 
each perfon have piopoidonable to his time and 
ftock> 



Set tte md: in driPUxe p>g«. 



FELLOWSHIP. 



' lOO 


200 


150 


8 


6 


4 ' 


IZ 


I zoo 


Z 684[o)3S7.oooooIoC.o5zi9i 


"6^ 


250 


100 . 34" 


4 


4 


1500 


240 


1000 


1;; ■3«V„ 








200 
4 


100 
6 


-» 'in 








800 


600 


800 ''5* ■ 


240 


1000 


800 


1200 


«oo . . .'36S 
— ~ 672 






1840 

2800 
asoo 


2S00 








684b total fnm of the prodBfls,. 










lOMlOZ 


.052192 .05219Z 


1840 
2087680 


2800 2200 


41755600 io4|l4bo 
104384 104384 


4>7S36 


52192 


B. 146.137600 C. ^14.822400 



A. 96.033280 

£. . ... 

96.03328 A'slhare. 

146.1376 B'sJhare. 

114.8224 C** (hare. 

356.99328 total or Tctjr near. 



SIMPLE INTEREST. 

"tNtercft in general may be -wrrtfe'd -by the Tti)w 
''' of three ; hut there are i^ooiiier'wiyt rO'per* 
form the fame "by proper faflott, and«rf»er«>f* 
tomaiy methods. 

The annual intereft of any ftim ftf money is 
found by only muiciplytng the given principal 
by the intereft of one pound for a y-esr, which - 
at 4 per cent, the fatio is .04 ; at 4 ^ per cvm. 
the rate is .04$) at 5 per cent, ihe mib or ifU«- 
refl is ,0;, S^c. found by dividiiift the rate of 
intereft by 100. .Thus you may find ratioa ar 
what rate per ceoi. you pleafa. 

£XAU?IEB. 

Wbit'i > ytai'a intereft al^6Utt 5 ptr 
cent, t ■-.«(' 

1- £. ., 

Anfwer 26.80 or z& «6 

Thoi a year's intereft of any f um being found,' 
'ti« only tnultiplyiflf (htt fura by », 3, 4, &c. 
and the product is the intereft of lim fsid fum 

»r2,3,4,.Scc.yean.y — , 

WhttVthe intereft- of 6«5 1. for 3 ytaMt at , 
4fWtBst. perannnoit ■ ', ■' 

623 ....--, 

;^ 

24.92 

' £■•■ J-. 



Anfwer 74.76 - or 74 • 5 5( J ! . . , 

- Again, 



SIMPIE INTEREST. 59 

Aga-in," ir ()te lime-r«qairid be monAs, 'tii 
o.ily (tipiding ihe yeai's amoont by fuch nluoot 
parts according^ to ihc rules of praftice as the 
given months aieof an year. 

What's the imereftfff 539 1, for 4 months, at 
4 i per cent, per aimum ? 

539 
.045 



"J 



"695 



SoSjAnfivet f 



-Wkat oa A. ini„e« of 7191. lis. 6J. come 
■ 729.525 



'iff 9.»'r^ 



[ 3*-47«»S 

°-»7JS7 



. , £■ '■ ■<■ 

But if it bere^tre-a-To^d ,he i„„s(l „( , 
fom of money lor my amabet of de;., yon 
may either mullipCy th.e year's amount by the 
iiumber of days ptopoTed, md divide the pro. 
dua by 36^, &c. OT ("bieh wiH be fometimes 
fhortter} jdivid* tjie-jwsr's amount by afrj;, and 
nmUW' tiK quoRscr by Ae number of days 
proyofeJ. What 



6o SIMPLE INTEREST. 

, V?liat intereft will 563 1. imoom to in 126 

days» at 5 per cent, per annum ? 




9 H o i 



N. B. There h anotlier niort and cnftomary 
method of working liniple intereft I 'Til done 
hj moltiplying the ptincipal or given fam by z, 
3, 4, or 5, &e, according to the rite per cent, 
and cot off two figures towards the ri^ht hand, 
which it the fame a> multiplying by ihe other 
rafiot, (or dividing by 100 ;) then multiply the 
figures cat off to the right band by 20, and ta«e in 
the odd fhillingj, ana cut off* two figures at be- 
fore i the like muA be done by multiplyirg the 
remainder by it for pence, taking in the odd 
pencei and cutting off as before, &c. 

Examples. 
■Vihtt it'the imereft 0/2751. los.' (cr a year, 
«t 5pef cent.?- -■ - 5 

£• 13I77 >o 
ao 

... 15IS0 

' . , ' " , ■ £.:».A. 

d. 6]oo Anf. 13 156 
Note. 



, SIM PtE INTEREST. 6i 

" Note. By this method, merchants and traderi 
eftimate their allowancei opon fume fortiof 
goods, which is Called the dilconnt on fnch 
cfaods. For example, fappofe I-bay 2o dozen of 
backlef at $11, per doz. with an allowance of 10 
. per cent, difconnt from the maker ; and 1 buy 
20 doz. of the fame of annther maker at 5s, and 
6d. per doz. with the difcnant of 20 per cent, 
whica do I buy cheapell ? The anfwer producea 
2s. gained in the 2D dozen at 5$^ aifd 6a. 

When the given rate p*r cent, is not even 
ponoda, but it 3^, 4I, or the like, iben malti- 
ply the principal or. given fam by the even 
ponndaV and take the i, or j, or i of the f«id 
principal or given fum and add to that prodnAj 
then cut oS two fignres, and proce'ed as befoK. 

What comes the intereft of 585!. as. 6d. to, 
at 4 j pet cent, t 

585 a 6 



i 2340 10 ' ^ 
291 II 3 



£' a6t33 I 3 
20 



JZ 


£. 1. J. 


JiiT 


Anf. j6 6 7 J 


4 





l|40 



.Cooglo 




&2 SIMPLE- INTEREST* 

. Lent 410I. upon a mnrtgage, to receive isle- 
reft at 4 J per cent, till it was paid o£f } and tbo 
mortgage bei'n^ paid off 3 years 8 months afterj, 
what was the intereft upon the fame ? 

£• 

4 
io|ili640 

sUf 205 (. 

I 102 10 
£' »9l47 

12 
6|o'o 

Here you alfo fee the manner of taking in the 
«ven parn of a year } bat if the j^t^rell re- 
quired is for fuch a number of tUjs as cannot 
well be laken in their even parts, SrA find the 
intere ft of one year as before } and for the days, 
yon may work them by prope»ion ; tiSf. Ai 36$ 
days is to (be year's amonm^ fo is fo many days 
to the anfwei requii'd^ 



Snppofa. 



SIMPLE iht;ei^est. .1^ 

' SuppefsiheinteiBftofoiiefBirif i3l.-58'.6d; 
wbtt win b« the intereft of 69 days at that rate t 



B. 


£. t-i. 


D. 




A< ,6, 


: I» 5 6 s 


>6, 


ia|6 




zo 




■ »» 1 5-5 



Or thui decimaUy. 
As 365 : 12.375 : : 69 

69 



") 



2«77 .3«S)S4«i-975lS-3W 



j;5Z4 Aofwer. 
2190 



747 
73= 



3W1J3' (J 
1095 



.. S^f if we fuppofe ileiprincljj.l to be r, rlli 
rate I, and the time t, we can eafiiy confttuft 
t^fubU T«t HniriKril laWiiloranjipHniapal, 
any nunibft ftiAVi w for any hal« tr inBreft i 
Tijulif the piincipal, lime and rale are i each, 
G a Ihcfo 



«4 5IM'PI-B I'NTEREST* 

the fe main plied tog etber pioduce i ; wiiicbtdi' 
■cWedby365 gives ;ooz739726, which gives thj» 
firft numbei in the following table} and if it is 
multiplied by a, 3, 4," 5, Sic, it will gl»c the 
other TiumfRrs, Heqca jtrii.plain ffDin the con- 
Aru£lioi:\ ofihe table, that if any principal, time 
and rate is multiplied together,-«nd the prodnft 
taken'outof the laMe, that will be the intereft 
re<]uired for the given fuoi, time, and rate of 
inieteft. ',- ' 



TABLE. 
2739726 
547945* 
«ai9i78 

16438356 

21917808 
24657534 
27397*00 



Note. If ihf produA htfh 

^ 4 >S£gres, point oS< 8 J-deH- 



What js:ihe intereft of I lol. /of S dai^s.it 5 

per cent,?"' ■ i 

llo 4000 == .109^8904 

40 * 40a ^ .oio9;8904 

'4400^ Anfwer .iio';4794+ o^^^!. 4d| 

. * Here I malliply by 40, which is the 'ftrtift* 
thing w if I molriplied by 8 and by 5. -* 



SIMPLE INTEREST. 6s 

What K the inteMft of 160I. for 144 days at ; 
per cent. ! 



looooo =5 0,739726 
ioooo=s, .2739716 



14/' 5000= . 1 3698*^30 

^^ ■ 200= .005479452 



^ '*- 115200 = 3.156164552 Knf. 



1 15200 



But notwithilandiDg what has been /aid on 
limple intercH for days or any pati lefs than an 
year, the true intereft fhould be rectotJed ac- 
cordinij to foch progrcffive order ai compound 
intereft for fuch time j the tiae time of nmpl« 
intereft being limited to one year only. There- 
fore tf a man pays intereft for tool, half yearly 
at 5 per cent, he ihould not pay 2l. los. as h 
generally' foppofed, but £. 2.4695, that U 
2I. 93. 4<). i .72. And if the intereft: be pi:d 
in lefithanhalf an year (as aforefaid) the err>ir 
win be^reater ; to demonftrate which, obfcrva 
what foHtiwi. 

It is well known that the intereft or amnunt 
of one pnucid for any time greater than an year 
is found by raifing the amount of one pound to 
the power of the time j fo for any part of an 
year it is found by extiaftiog the root oftbo 
pawer of the time. 
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fiS Si'MPLE IlJTERIST 



M 


1 


1.06407-4 




2 


1. 008169 




- 3 


1.014271 


A Tabfs fhewing the 


4 

i; 


1.016390 

i.oao^37 


amount of il. from I month 


6 


1.02469s 


to a yeir. 


. 7 


1.029*70 




8 


i.033b«i 




-9 


r. 037170 




10 

II 


1.04V496- 

1.045740 




IX 


i;o.5oooo 



. Fop example, if. you. w»u*cl knnw bow much 
a perfoa ftiould pay q^saiterly foi intereft of 
1^1. at 5 per. ceut.. look in the table lor 3 
months, and d^ainA it you will find t.oi2272» 
which multiphedby loo-becomes 101.2274 for 
tbe amount of lool. in 4i of an year, and tfaa 
I'qtereA is 1.237a or iL 4s. 6d. ^ inftead of 
^. i.z^ or il. %i.\ tb« qrror in this cafe being 
^d. i for i of an year, Tber»fote ii a man pa.yi 
JBtereft fof money qjiarterly he ought to havo 
aad. pet cent, per annum abated him } and if, 
he pays itbalf yearly iie ought to have i4,d. | 
or i^d. pet cent, per annum abated him. Ke- 
venhelefs an error in this cafe (its bouodaries. 
being limited within the yoarj is yery incon- . 
fiderabte to that common error of reckoning 
difcount like intereft. 



REBATE 



REBATE on DISCOUNT, 

A Ccnrding to fitnplc intefeft^ » to ittale i» 
^* reCTiving money, ij much at, the intfireft 
comes to, for the time 'tyi paid before it becomes 
dne. The reafon of tfeis B eviekntfiom thi 
foQowing propofition. 

Sappofo tool. prefentiB,ofl«y would difchargo 
a deht of 105I due a y^u wenme, rebate be- 
ingmade gt 5 percent. K c ea W fo- lool. being pnt 
to intereft for • jvat at tfte fuj nt« woti'd re- 
gain the 5I. 

To work qtwffions'iri thjs rule, obferve.tbii 
Jtoportioni As loot; with the intereft for the 
time, is to t]t« iateEtft alone^ ii you wou'd Gad 
the rebate, (01. t» Mol. if you would find the 
prefent money;) fo is ili» debt or furo pro- 
pounded, to theaufwerrcqonvd. 

Example. I have a bill of 21 1. payable 
•ff year Ncnce } what is.the wotth of it* in pre- 
feoi qunty ;i* gd*te Js, allowed at 5 per cent. ? 

As 105 : 100, ; i Vl 



lQ5)2IOO(2or. 

aro An 



afwer. 



6« REBATE - 

ExAHFLB. Sold goods to th« value of 74I. 
Cs,jo be paid in a year'stiiae j wfaatmoftb* 
difcounted for the prefent payoent, if rebate 
be aUowed at 4 j per cent t 



■■*' 


£■ 
104.S 


£■ 

■■ 4-5 


£■ 
■■ ■■ 73»5 
4-5 

S93»o 












«»4-l 


i)329.6»5 (3.1543 
3135 ao . 








161Z 3 
1045 


1.0860 
11 






567 s > 


.03Za 










4?oo 
4180 


AnCwer 


3 3 






3200 
3'35 


a. 

1 



Mow the prefent praAtce of jdifconntine billt* 
See. i) done by the intereft of t\ii whole fum 
for fo long a time} but fuch fum cannot be e- 
fteem'd a principal, nor in fun value, till the 
time of payment is expir'd.> therefore lefi inte- 
feft mnft be reqait'd according to the juft rule 
of difcotinr or rebate on foch payment, which 
wift fi» the tins iaiereft) and anfwers to th« 

' *^ Exam- 



OR D 1 8 CO U N T. €9 

' ^x*HPLE. What prefent money »ill dif- 
charge a debt of tool, payable at the end of 
JZ months, reban being made «t 5 per cent, t - 



As 105 : leo : : joo • 



105JIOOOO ( 95. 


.23S 




945 


zo 




550 4 


760 




sas 


ta 










ISO 9, 


IM 




ZIO 












■ ^ 


iUrwfi: 


£. ,. i. 

95 4 » 


S50 






840 







And here in ibia laft ezamplett wi^-be ob<< 
Tiona to any ohe'i onderftanding, that te reckon 
difeonnt like intereft, i* fWlfo'and crroDeoQB* 
foi by the prefent praftical method there wopl4 
h'avfe been $1. dedu£}ed from the lool. inAeal. 
ol 4I. 151. 3dt which ia 4*. 9d. too moch in the 
looi. 

Note. Tho' it la with intereft, that after ha- 
ving fisaqd the intereft for 12 moatfat, the half 
of mat fam may do for.6' montha, and the 4th 
for^DDonths, (the tirror in thai-cafe being but 
fmafi^t but in r^ta it ia qaita otherwife. 

-Agaia* 



r" 



REBATE 



-^gaiq, fof infbnce, the. rebate, of ^ool. for « 
year, ptefeot paymrst, fit $ per ceor. per anr 
nnpi, coniea la no nwre thiiQ Z3I j6s. zd. j, 
whereas in common praflice, 2^1. would be 
taken for the prefent payment of that fum dne 
a year hencej whIthfaHacy I'l very evident, 
for the 2^1. is the Intereft of ^ool. ^prefent j 
worth or principal) for a year, i|nd it a dJfTe- * 
rent thing from difcoant. In fhoit, by the pre- 
sent cnftom of difcouBUng i4i)ns of money, &c. 
he that advances the money frett ineffeS the in- 
tereft of what the difcodnt falls ihbit of intereft 
more than the rebate cffflieS'tp. Tlius tfpon rryal 
you'll find it very apparent, that (he difcount 
cannot be zd. for then the prefent money would 
be bnt 475I. wfaereai it it 476J4 31. gd. i, the 
intereft of whicfa for 12 montha |t c per cent, is 
ajl. i6|. 3Ji. {(vety Mc,) bofb-M^d together 
makes $ool. Whence it il evidletrt, he who al" 
lows intereft for difconnt wrorrgshimfelf confi- 
derably, which yet is very conoisoaamong tta* 
den i for fo macn money ought to be paid, » at 
intereft, would *motiot to the fum due io the 
litte ptepvfod. ' 

■ BvAH^La. 'Wfc«!|M^feiitTKwitey fsffgriajto; 
95). dqe^mM^uhenee} afth* reb/ite ot $per 
eent.? 



9efe A* iratk !■ Aeinnt pig*>. 



OK D T S O Of tf N T. 

.. £■ ■ £■ £■ 

Ai lojrs ! loo ! ! 95 

■ loo 



ft 




l03'75J95oo.ao (91.566 
93375 2o 



16250 
^°375 
5I750 
51S75 






3.840 

4 

68750 3.360' 
6*250 

.^5000 

•750 



ExjiuPLE. Wharii tbf Iffstelimliie of a 
10 1. ^ du* 4 Aonfoi b^ace^ difcounted at 4 
per ceni;? ' _ . ;. ;„.. 

■- Aa ief.g. : 100 : ; 10 



f |4 



'^~. 



*!;? 



. 101.3. 900.0 

Thns the terms ire pre})ared for the dividing 
put,' there being a lepctend in the divifor {.and 
ibe aofwer will produce 9I. 178. 4^. i C^ery 
near) for the prefent payment of lol, due 4 
montht to coffle> difcoonted at 4 pet cent. 

Exam- 



Sm^ ,■ R-E-B.A.T E ■- ■> 

• Example. Whatdiftoontmnftbe allow'd 
on t bill of 04I. los. payable in 98 daysj re- 
bate being made at 4 £ per cent. ? . . . 




o R D I S C O U N T. 7j 

£xAUPT.B. If 8^oI. ii due at t year and 4 

TODitt})} to come, whit muft be dtfcoonted fot 
th£ prefent paymeiR, if rebate be sQowcd at 
5 per cent, I 



M.| C- 

6.66 

' loo ■ 


Ai io6.6$ : 6 66 '. : SCO 
850 

33JOO 
- 106.66)5661.00 ( 53.075 

53330 ZO 

32800 1.500 
31998 II 

80200 6,000 
74661. 

55380 

53!3o 
2050 


ic6.« 

Anfwer 
£. s. d. 
53 I 6 



K. B. In this Uft example I have taken in 
but two of the citcnlating detimals, and fo 
weik'd Ai in common^, in order to comparp it 
10 the fame done by the rules of repetends which 
bringi it to the exafl trath ; ■ bot i* the repeatine 
figpres were carried to 6 or 7 pUces of deci- 
mals (tho* mora tedions) it would bring it to 
very near the fame as by obfctving the rules of 
repetendi. 



74 REBATE,,, 

The laft example woik'd by repcteadi. 



6 : : 850 






■ .« ■ 






9);,oo 








,7 f 




566S' 






. 5666 


-. , 1 




96)5100.0 C S3-"5 




480 


29 1 




322 


2(59?, . 




188 


« 12 




ito 


6.000 




. 








. ^- 8. 


a. 


J40 


53 2 


6 


192 


_ True anfwef. 


4S0 






480 







It is evident by a preceding example, that 
when difconnt h allowed for days the opisratioa 
IS long and tedious, and pcEbapi may be one 
Teafon why tradefmen ufe intcreft Soi difCoimt) 
' but to reinedy this incoiiTenieRey we baTeino 
felted the foQowing ti^le, which Aiqwb ilje 
difcount of any fum for any DttmbeT of days, at 
3, 4, 5, 6, &c. pet cent, inlereft. 



.Cooyk- 



o JL DISCOUNT. 75 



TTS^ 



rcTu-^ 



CT> ^ O- "-i^ O- "^ Ov 



CT-00 » f-- ^vD "^ "^^ o^ 






SLtS;"^ i^ S K S^ ^S 
,2.1! N '-•'«» S'S;^ 

a o — ^ r* f^ enm- 

S).c ovN "vso 5^;f' 



a t~. l^ ^ << "• O.OD so Ml 

0\QVOO.«0 00 M OO OQ ^« 

Q> ON 9' O<0e 00 DO M oo t^ 
l^ »n wi •-• Oi tv. i>i wi >^ c 

■ ■ ' H J 






2!i - 



yS ,R E B A T E, &c. 

Example. 

Whath thedifconnt of 160I. for 144 days at 
5 percent.? 

144 Zoooo ss: 2.609265 

160 3000 s= .3913904 

■' 40 = .005218526 



3.005871926 



23040 £. t. A. 

Bifconnt regniied 3 o ij.637 

Note. By .the waj, the •roTemeatioMd te- 
mailcs on difcotint, natoitlly leads me to male 
foire brief conllnifitont upon another erioneoii» 
method much afie^ the ttam maoner, tho' not 
fo mach in ufe, which is in equation of pay- 
menUkJXhB defisn orthia rule is, when faverU 
fomi Ire doe at fevenl times, to iSnd a meao ot 
equated time foi paying the whole debt, fo that 
neither debtor or creditor may fuftain loA. Mow 
' the cuftnmaiy rule 11, to multiply each fnm by 
iC3 refpe£live time, and add all the produfls to- 

f ether J then divide the total by the whole 
ebr, and the quotient is called the mean time 
of paying the whole debt.— But to find the laft 
mean or equated time of payment, yen mnft nrft 
itnd out the prefcnt payment of every particular 
. fnm hi the queftion payable at a time to come, 
by rebatlne at the rate of intereft agreed on { 
then find in what time the fam of thofia prcfent 
-w6nhs win be augmented to the total of all tha 
particular fumt payable at timet to come accord- 
jng tq the firft agteeineBti fo ihill the time 
foand 



C0MK>UKO INTBREST, &e. 77 

foDod out, be the me*n time for ptying of ihe 
whole debt.— A* cqnatico of paymeoti is rery 
rtrely made nfe of, 1 will leive the nils with 
this remark, fo that yoD mty prove the tnttb of 
it at youT leafare. 



COMPOUND INTEREST, 

O R 

INTEREST UPON INTEREST, 

tS that which aiifes from the principal and 
'^ inteieft; that is, when iotereft on raojtey be- 
' coming due and not paid, the fame rate is al- 
' low*d on the nnpaid intereft as was befoie on 
the principal i fo that the interefl of the prin- 
cipal, and the intetell of the intereft added to- 
. gether, is the compound intereft. 

Kute. Multiply the ^rincipel by the rate 
fet cent, which ^vet the intereft for one year, 
this add to the principal, the fum is the amount 
of the firft year : Then this muTtiptied [>y the 
rare gives the intereft for the fecond year, which 
ftdded 10 the fir ft year's amount, gives the a- 
mount for the fecond year, 8u. &c. 

Example. What, will a;il. amoi>iit to, if 
it be fofbom $ years, at the rate of 4 j per cent. 
per annum, compound intertrft. 



H 3 See ibe wotk in the next page. 



jj COMPOUND INTEREST, o» 



25' 

,04S 


', 




1255 
1004 






ii.I9S 
251 






: year's amount 262 295 






.045 






■ I3"47S 
1049180 

11.803275 
262.295 






ad amount 274.008275 
.045 ■ 




•37049'375 
1096393100 


i,: 




12.334422375 
274-098275 


..d. 



Anfwer 286.432697375 or 286 8 7 i 

Bat the fpeedieft method to work gueftioM in 
compound intereft is by table*} therefore th« 
fcUowiDg may ferre as a fpecimen. 



A Table 
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A Tabi.» ihewing A* ain«M of one poond 


for yean, at 5 per cent, per annam com- 


pound iDtcreft. 


Teau. 


£■ 


1 


t.050000 


2 
3 


I.Mjjgo . . 
1. 1 57625 
1.215506 


4 


1 


1.276282 


1.340096 


7 


1.40710Q, 


8 


I-477455' 
1.62889J 


9 


10 


II 


'■710339 


11 


1.885649 


'3 


■4 


1.97993J 


■S 




16 


2:°828« 

2.292018 


17 


18 


2.406619 


>9 


2.526950 



,6g298 

The metliod^ to calenlato tabtw of eenponnd 
iUercft ia ID raife the amoonttrf iL to fke pow- 
er of the time. Thsi> «^ 5^pBt ^ent. Jibea- 
moant of one pound for one year (lAzi. 1.05) 
being multiply d into iifelf or rais'd to the 2d 
power, giver the amonntof il. for 2 years} and 
that amount being multiplied into the ill year's 
arDouDt givettbfl amount for the next year* and 
fo on with, any other rate of componiid Jnterefl 
you begin yooi' table witb> The 



8o COMPOUND IXTERE&T, Oil 
.The USB op trb TABLE. 

Case I. To find tho amoant of «ny princi- 
pal or fam^ according to the tate giten at com- 
pound intereft. 

Rtt LE. Multiply the fiiin againft the nam- ■ 
ber of yean propoc'd by tb» 'principal, and th« 
prodnEl wiQ be the aatonnt. 

Example. What win 2t$.I. amotuitto in 
} years, at 5 per cent, per annnm, conapoiind 
intereft ? 

1,157685 

a*5 

5788x^5 - 

4315250 
.1315150 

£. a. A. 

Anfwer 260.465625 or 200 93! 

N. B. If it is required for isore years thsn 
what are in the table, take any two or more 
nnmben as make the nunt^ei df y^ars you want, 
and multiply the fums belonging to each num- 
Iwr in the t^le togAher,' which gives the ft|m 
for that Bondwf oT yearsj and that fam mnlti- 
ply'd by the principal gives a diicQ anfwer. 



INTEREST UPON INTEREST, tt 

A Table flicwiDg the amooBt 
of il.fwdKjtjU j percMt: 
per ann. compotud intereft* 



Da;i. 



Example. Whst will 
■ b* &« amoont of 170I. 
^ fos. in a; yean. «t $ 
per cent, per aonom, 
• oon^okad mtvrtft I 

1.176282 



5306596 

5306596 
15919788 
18573086 
5306596 
2653298 

3.386356I478036 

; 170.5 



16931780 
83704402 
33*6356 



■**:57r-373698o 

«jff-5r7 7 5i 



£■ 

;.oooijj7 
.0001674 
.0004011 
1.0005148 
i.oodtflf86 
1.000801J 
1.0009^ 
1.0010699 
lAoiaojS 
i.ooi3J7tf 
1 .0016770 
1.0040182 
i.OD5}6ii 
1 .0067060 
r. 0080515 
1.0094009 
i.oio-jsii 
t.otsto}t 
».0' 345^9 
1.OJ4811; ' 
1.01*1699 
1 .01 75^91 
1.0188901 
r.oso25]i 
I.02t6i}8 
■.013994$ 

i.o243S«7 

"i.025j3»8" 
I.OJ7094SI 

1.0409164 

••04999991 

1^5 



Soppoft 



8« COMPOUND INTEREST, QR 

Sappofe I wanted to know what would be 
the amonnt of il. fnr my number of days not in 
the table, sa fappnfc f»r 194 days } then look in 
the table for the namber againft 190, and alfo 
againft 4, and multiply thofe tno nurnberi toge- 
ther, the prodaA is the amount of 1 1. for 194 
days } proceed in the fame manner for any o- 
iher namber of days, 

■ And fuppofa I woald know the amount of il. 
fgr 5 yean and 194 days, proceed thus { againft 
5 years is t.ijdiSz, and th^' amount oTit. for 
194 da79>ts 1.0(6271 ;the pFoduf>. i« the amount 
of il. in 5 years and i94"dayseqii&lto 1.3008^, 
&c. 

N. B. .This table of th« »moah( «f ij, for 
days rcaleolated at compound inttreft, ought to 
be nude sfe of inftead of the- vulgar method 
in iifing fimnle intereft for days, ka may be feen 
by what foflowsj and ^Tit coTrel^tmds with 
what Iras been faid beforSon Ample interelt. 

The fimple Intereft of one pound is a feries 
of tefms in arithmetic progremon continually 
increaiing) but compound ihtereft is a feries of 
terms in geometfical progreffiajiincrealingj and 
conf^nently the amount of any fum of money 
(eckoned at fimple intereft will be very diiFerent 
from that reckon'^ at compound ^nterelt whe- 
riier.it be fgr more oi kn than ^q year : See 
Examples. ! ' • . . 

EtAHPE-I FOR TBARS. 

Thai 100 1. at $ per cent, foi 6 ycaicfimplo 
intereft amounts to 130U -swd lo» at ^-ftt^eat, 
for 6 years compoana intereft ^«n 134,095(6^. 

EXAU- 



mT£RE3T UPON INTEREST. 83 

Ex&MPLB FOt DAfS. 

. Tool, at $ par cent, for 80 dnyit (imple inte' 
reA amonniff to loil. is. iid. ftnd 100 ai ; per 
cent, for- 80 days coiuponffd intereft gives 101 L 
It. 6d. lor the anoMit ; tho diArenee la jd. 

In orddr to illnArat* rhi< fubje^l « Utll« flir- 
&ert let as eonfidcr that if a perfon pays inre* ' 
reft at any lefs time than an year, hsooght to 
htteinttteft for the money p»idcoTre{pondiDg 
to thtt time it k paid before it becomes due 4 for 
iaftance, if he pay« the intercA half- ye«tly of 
iool..'at.'5;|>«r oent. ta this cafe fiicb afum tmift 
be paid Ks if he fhould pot tftis iniereft ^oney 
of tool, for 6 monthcto ufe k \irotiM gain him 
ftftaach moaey, which faun added to t&e inte- 
reft rnonsy> of rool. Sw tlw «ther 6 mcnt-hS) to^ 
gether with the principal Ihould amount to 
105I. M-ihe -year'r end} and cot rf eorientiy it 
Tn^fA b^.teckoqed at compaond intereu for a*y 
lime lefa than skp yew, at well at ht tay time 
greater than an year. ;Now lot nt fuppofa thn 
example to be rsckon'd at fimpleiniereft, and 
then we fhall f^e by the eonfegtietice whether 
it amounts jufl to logl. at the end of the year. 

The intereft of-iool, for one day at $ per 
cent, limple interell is .01369863, whichnnal- 
tiplied by 182^ the days in half a year givea 
the intcTcft pf 100 1, for jao.y«ar, £. a. d. 

equal to — . z 10 o 

Andihezl. io». beingpattointdreftl q , , 
for the other i year will gain ' S ' ^ 
How the looi. goes on again for the "t 

other half year an J confeqaencly > a lo 6 

' .' gain* , ■ — — J 

To which add the prmctp.91 ntoney 100 o o 



t4 COMPOUND INTEREST, or " 

Inftflad of to$t which is ijd.- too macli, and 
confetfoendy moft sot be cslculited Mfimple 
interen. 

QoesriON* If X Euihing was ptit to Inte- 
reft at $ |)er c*nt. in the-firft y«ar of the Chrif« 
turn Mn, what woBld it aenonnt to if it conti- 
nued obt 3t cotapooad inteteA tiU the year of- 
o?r Lord *, 1765? 

The amomit of il. for loo yeats it 137,561x6 $ 
which multiplied iatoitfelf gives ijiqx.^SijS 
for 20D years} that. fun. multipty'd by itfelf 
' giTCS 299033^7o.78i^ for 400 years; and that 
mnltiply'd by Itfelf gives 894269 ^684Z44ilZ'4.B 
for Soo yeant which fum tnnluply'd by itfelf 
ffivei 79961075Z26177261005610348425Z4IS5 
for 1600 years. Now the amotint of 100 yean 



* It il ccramenljrlnppoied that rbe date of the ynt Is the 
Bttttiberof yraii fiace Ibe birth «r Chrfft, and indeed it 
•u^ to be fit ; bm it ii eaij topntetliM «e reckon 4 
ytMt too little t for tkevulgir ^f* of Chrift'i birth waa 
find bf Oionrfiu Bxigaus a Rooan abbot, to thecnd of 
the 7ear of the Joliao period 4711, which oaght k> havQ 
been fixed to the end of the \-}Oq& year of the Jaliao pe- 
lted t and which ia thua demosllrated. - 

Chrill waa oadonbcedly born befots the death of Herod 
tfae great; btit according to Jofephn (B. 1 •}. ch. 8.) th«e 
mi an BclipJeof;iheMoiDoiii tbe timeoF Hetud'i liff 
i)lari> ; vhicb nty ccKpte oar aftronomiol tiMes fhew 
^btvebeenm the ftai of the }alian period 4^10 Mar. 
T3 d. J h. 21 m. after midnighi at Jeralalein. Noir 
there b waTon to fappofe that Chrill «u abooi iq f earoM 
when Herod gave command for the cliildrtn to bt flata 
from twtjttn oM and under 1 for according la ibii com- 
niod Hetod condnded that be wai more ihao ttoc jrur 
old yet Ub ihaaAroi ud after ihiicommaod be tiitia 
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is 13^.50126, wfaicjl muhiplfed by 23.8^9901 
tb« amoonr of 65 years, the produfl will b« 

^Sff- >nd til (his wu beftve (he deiib of Herod i how- 
ever ruppollag infind of ao yrar old we Ihail Tuppofe bim 
only4 rewnomh) old at Hcrod't dtacb, cnn thtnthe 
Uicll [imf in which we can pofGbty 6x tha An of hii 
birth mall Ih about the tad of the 4709th jttt of the 
Julias period, 

Again, if a mao will gin hlmfelf the troabfr, he tO»r 
find the age of ChtiA when he waa crucified, bif ihia 
mean.', yi& ii he »ill find the tirn» of all the paiTrirH 
iflU moons fcom the joth to ibe 40th year of Chri{t, alter 
the JewiOi aaiuier b^ adding 14 dxyi to th« time whao 
the precedirg new idood wa> Cril vifible at Jenilklein t he 
wilt find [hat ihe only paSbver full moofl #hich falii ob a 
Friday ia all ihat lime is in the year of the J ulian period 
4746, aad on the 3d day of April. Now the difference 
beimeea 4709 and 4746 ji 37 y«art for the a(,e of Chrttl 
' when he nasxrucified, ibo' generaily fappohd to be on!/ 
3j y-rsfs old. Now ihii agree) ivi<^ what Fhlegon an 
hcaihrnilh writer and when tell ue, " ibat in the laft ^ear 
** of (lie 20jd olympiad there wai ihe moll extraoidinaTy - 
'* eciipc of the fun thiiever was known, and that ii nae 
" ni^hi at the 6ih hourof *heday.." Wbi;h agrees ex- 
aSly with the tim; dut the dailm^ft at ihc crucifizion 
began, and ih^refsre moft have b:en ihe very fame dark- 
nef , b'>c mliakenby Phkgan for a natural eel ipfe of the 
fun, which was impoHiblc be'caufe tiie moon uas than in 
the full ; fo [hit tbu darkacfi muft have been quite out at 
the eonininn couife of aataie. And a all thrli; actounta 
agfe, fa conlequently the date ot the pear fj6^ fliould 
be I7''9 • which. if this had been conndeivd io tre que^ 
Hon, and taken in:oihc account, we (beuld bav^faadao^ve 
j 1517000000600000000000060000000000 £. . to ba. 
added to the amciint of the' 1765 yeac, on account of tlits 
4 yeaj] ex[raoidioary ; and tbit it above aoo.coo globea 
of fine gold each m big u Uie Euth that it amouot^ to 19 
tbele U^ 4ycai?, 
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1^14-977 fo^ '^^ '^5 years i then ilist fam mal' 
tiply'd into ihe amount of 1600 yean gi?e« 
2^0676! 3i7i9355S'ii7S5853i327S"785i69.9 
icr the amount of 1 1- for 1765 years. Laftly, 
I'eituce 1 firthing to the decimal of & pound, 
viz, ^6o)l.oooooooC.ooio4iSi then multi- 
ply the amount; of 1 pound for. 176^ years 
by .0010416, and the product wi!l ^ be 
jf. 26097056487235355616786268347361602.4, 
anfwering to the atnaunt of one farthing itt. 1765 . 
years it 5 per cent, per ann. compound intercft. 

Case II. To find the amount of any annuity^ 

pettfion, i£c. 

RuL£. Multiply the refpefliro number in 
the table by the annuity, lubtra£l the annuity 
from the produdl', and divide by ihe rate j the 
(juinient is the amount, €cc. 

ExAUTLE. 'Khat will an annuity < of 50 1. 
per annum amount to in 4 years at 5 per cent. 
per annum, compound intereftT 

1.215506 
. - ■ 50 



60.775300 
-50 



05J»o-7753co 

' (. A. 



■ Anfwer 415.5060 or 215 lo'i^ 
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Case Hi. 'To fini the pftfent ivortb tf ait- 
nuitits, ftnfions, i£e. 

Rblb. Divide rhe annuity by the tabolar 
aamber, asd fubtrafl- the quotient from the 
annuity, divide the remainder by the rate, the 
quotient is the prefent worth, &c. 

EXAUPLS. What isihe-prefent wntth of-an 
annuity of. 30I. per annum, to coDiiiiue j y(;atl . 
■t 5 per cant, per annum, eomponnd intcicft ? - 

3=> 
I •4C7 1^30.0000093 (21.3Z0446 

i8t4a -■ 

— -— -05) 8-6r95S4- 

18580 ■ ■ " '■ £, t. A. 

14071 , i73.;oioB or 173 It !• 



62800 

56284 



56! 



6Sr6o 
562S4 



88760 
S4426 



4334 
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Case IV. To Jkd the prefiitt tverfb if aey 
/urn. 

RiTLE. IMvide the fum by the tabular nDtn- 
ber and the quotient ii the prefent worth. 

£xA{>fPLB., What it the prefent wotih of 
420I. I2S. payable 4 years heoce, at the rate of 
5 per cent, per annum, compouod intereft! 

1.21 5 5o6)42o.6ooo.ooC346.oa87 
3646518 

— £. ». d. 

. 5594820 Anf. J46 o 6 { 
4862024 

73*7960 
J29J036 



3492400 

2431012 



10613880 
9724048 



88983ZO 
8508542 



389778 
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Ca«b V. To pd" tbi MMuity tist any /urn 
wilt purcba/i. 

RoLH. Add one' to the ngmber of yeaM* 
take the nnnaber agatnft it in the table, fubttaQ 
the tabular ngmber for the given yo«tt there- 
from, the remainder is • dividend i then, fnb- 
-traft I from the tabular number and divide the 
dividend by the remainder, the quotient multi- 
ply'd by the principal is^be anfwer. 

Example. What annuity will 60I. pnrchafo 
for 5 years continuance, at the rate of 5 per 
cent, i^r annum, compound intereft i 

1.340096 
1.276282 



.276282).o638 14000a ( .230974 
85<;76o 13.S58440 



,2691400 £■ ■ 

2486538 - Anfwei 13 

20^620 
1933974 



I 146460 
'M09128 



I 3 Q,UES- 



$0 COMPOUND INTEREST, Sec. 

Qdestion- Snppofe the national debt be _ 
tjo millions } whit annuity will be fuffictent to 
pay it off in 30 yean at 4 percpnt. per annatSt 
compound iniereft? 

- Amonnt of il. for 30 yean at 4 pet esut* 
is -I— 3.2433975 

'•Q4 . 
129735900 
32433975 



3-373133400 
3-2433975 



a-M3397S) ■i2973S9<» 
112169875 



1756602^0 
157037825 



-05783 - 

1300COOO0 

173490000000 
5783 



186224150 j^'. 7517900,00000 
1 7947 1 800 Anaiuty. 



67514500 
67301925 



So that if the national debt Is ijo-mtHioni, 
and the fnm paid be 7517900I.. «Tery year, 
that will clear Ae whole debt in 30 yeart. 



Op PURCHASING 
FREEHOLD ESTATES. 

To frid tie pnfent •oiortb of anv amual rtHt, t» 
cotttinuefor ivtr, commmy eaihd-Fee Stmph^ 



"TXIVIDE the propofcd rent by the in- 
■*-' tereft of il. for i year, and .the quotient ia 
the valoe of the eftate. 

Examples. . 

What il an eftate of aool. per annum, to cod- 
tinne for eTer, worth in leady money, allowing 
the purchafer $ per cent per annum, componnd 
interefti 

,0^)200.00 

£. 4000 Anfwer.' 



A hai the poffeffioo of an eftate of 13.0I. per 
annum, .to continoe 20 yean ; B has the lever- 
fion of the fane, from' that time for eTer; wh.at 
maft A giveB, if he woli'd pnrchafe his re*. 
verfion T And what muft B sire A, if he w^nld 
bay bis pofleffion, iccoanting' $ per cent. -per 
aniiBm, compound interoft, in eacn cafe t 



Sec tla work in the nest pigtt 
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(130 
10613192 



.O$.)8i.oo44 



23868080 
21226384- i6zo.o88 
— - A*s poETeffion. 

26416960 

2}879682 



J 4930980 
13266490 

16644900 

725112 

£. 
.05)130.00 

—. I. d. 

2600 o o 
1629 I 9 - 



'S'licreiSoo 979' }S 3 



A, 



^'gk 



FREEHOLD PSTATES. $3 

A %gnet with B for tn annuity of 600 1. 
per annum, to continue 2; years, toigire him 
the prefcDt worth of it at 6 per cent, per aa- 
nnm, compound intetelt; but not having money 
enough by htm, ofFers to tnaks over to htm a 
freehold eftate of u). per annum ut the fame 
intereft j what money befide will payliie puj- 
chafe 1 

600 

4.29187)600.00000 c 139-7992 

429187 — ■■ — — .06)1200 

-■■ ■' ■ .o6)46o.aooS i 

1708130 — -'■■■ -- to* 

U87561 ' 7670.014 

aoo 



4205690 



3862683 747O-0I3. ■ /' '• d. 

Anfwer 7470 o 3 



3004309 ; 

4357610 
386 268 J 

3949270 
_ 3862683 



.Cooylc. 



f4 OF PURCHAfilNQ. SlcI 

■ N«te. If a ffMhoM sftatc be pbrehtfed, end 
2 percent, allowed, 111150 ytui pnrehafe, &c. 
■a in thie following t^le. 



ato4. 


Tsari parchafe 


2 


50. 


»i 


40. 


3 


33S 


3 4 


>«-S7l* 


♦ 


»S- 


*i 


21.^ 


S 


20, 


t' 


16.S 


ti 


>S-3«4« 


f- 


i«a8» 


I' 


. '3-S. 


la-S 


sa. 


■ "■7Hl 


9 


It.« 


94 


io.(aAt 
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VALUATION o» LEASES 

OR 

ANNUITIES ON LIVES. 

AS this is fl necefTarjr fubjefl, we ought not 
•^ to pift oyet it ia ihis place $ ind thoogh it 
hai Seen handled by many learned gemlemeUt 
yet the theorems and rules that they nave gtf en 
are fo tedioua and perplexed that they c^n »nly 
be of ufe (o petfoni with an uncommon Hiare of 
learning; thu evil we JhaQ endeavour to avoid, 
by giving fvch rtile*, that aaypetfon with a mo- 
derate fliare of learning my know the value of 
any annuity or leafe tor liyes In a very fhott 
time. 

And we maft firft- obferve, that before the 
valae of. any annuity on a life of any propofed 
age can be afcertained, it will be necelriry to 
conlider how we are to eftimate the piobability 
of the continuance of a life for any given time ; 
and it is.evident this can be doHe no other way 
but from obfervitions made from the bills of 
mortality for a feries of years together, and 
fuch as are proper for the country where thefa 
obfervations are to be made.^ln London thef« 
bills are drawn up by the company of parilh 
cleijcs, and contain an account of the numbers, , 
ages, difeafes, £cc. of fach as die within tho 
bills of mortality, that is, in London, Weftmin- 
fter, and lo miles round. But the great difpa- 
rity between the buihs and burials in London is 
owing to thi«, that the diiTeotets of all foTls 
bapdza their childi«n without ianding an ae*' 
count 
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count of them to the parifh plerts, fo that little 
dependance it to be had on thefe with regard 
to -caicnltting annuities fot life. pr.-Hallji's 
table founded on the Bredaw bills of mortality 
Is of much mort authority ; bnt as thefe bills of 
mortality wiH not fnh England *, we (hall firft 
exhibit a taljle of -the number of petfons who 
have died in" the fpace of'zo years, and then 

;ive a table of the probabilin«s of life from 

"■, Simpfon. 



t 



■ ■ ■ 




Mean. 




BetwctR owd 3 


'9*645 


9731 




>aDd s 


4598+ 


2=99 




5 and 10 


i90i7 


9Si 




roand ao 


'fiSIS 


8J9' 




20 and Jo 


Ho8s8 


304J 




3o»od .40 


49709 


»48S 




40 ■od SO 
■ 50 and 60 


50945 


2S47 




4IJ" 


•1066 




60 and 70 


iH^ 


162s 




Tt>«nd 80 


^36,1 


118. 




SoBDd 90 


.3.98 


610 




90 and 100 


ao8j 


104 




100 and up. 


■ 181 


9 




WItdj. 






The 



• AUhougb SilcEa (of which Bicflitv is ihe capiial) i , 
much in the lame Tatilude with England, and conle- 
^ienclr in the faaie dimite, yet it ii abierved that the 
Aaie of tbe air and weather it mAch more regular at 
Breflaw than in Engiand. for the frujiieni and fuddm 
change of the air fiom hot to cold and fromcold to -hot in 
England, trpeciaHy in the fpring, befidpt that moift 
damp air that we have here in winter, make) the air much 
more uiiwholclbni than at Brtflaw. Again, an Eoglifh- 
man gncntHy makes more free »iih hii ccnilinitioD ih^o 
» Silefiani fo that the tables of (he value cf an innuiijr 
for lives being calcalatcd by ihe Breflaw bill; of mortality 
would give nonlien too toigc fot a puicbale to be mule 
,Q Englan], 
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$8 VALUATION OP'tEASES 

fiy the Iielp of tbil table we find what probabi- 
lity there is for a man of a certain age, aofor 
example, fhall lire i year; that againft3i is 376 
and flgainft 30 ii 38;, the meaning of which is 
that out (if 385 petfons living at 30, there i« 
' only 376 living at 31 : Thus the probability of 
a perfon of 30 years of age fhati live one Jeat 
is tneafuted by this fra^ion IJl, that is, he hai 
the odds of 38; to 9, or nearly 43 10 i that he 
doei not die m one year. 

So the odds that a man of 34'fhan live 7 yfcara 
is found by fubtra^in^ 284 in the table from 
349} hence the odds ij 2S4 to 6^, or 4 ^ to i, 
thar a man of 34 lives 7 years> and the like foe 
any other numoer of years. 

Hence it appears, that the valae of infaranci) 
upon lives ought to be regulated, there being a 
great difference between inf&ring the life of m 
• man of ao, and that of another of 50 yean of 
age i fince 'tis 65 to i that the man of 2o dies 
not in an year, and bot 24 j to t for a'man of 
JO years of age. 

Vhe mofl general method of valotng asnni- 
ties on lives is from Mr. de Motvre } via. Take 
the value of an annuiiyceitain for fomany years 
as are denoted by the complement iif life (which 
Is what (he givet) life wants of 86}) multiply 
this value by me rate of interelt, and divide the 
produft by the complement of life $ fnbtraS 
the quotient from 1, divide the remainder by 
the interelt of i pound, aad this laft quotient 
vvill expieft the value of an annnity for any ag^ 
given. 

But 1 think we Can get ati eafiet mle than 

this of Mr, de Moivre*s from the following con- 

fidenttion. Suppofe a perfon A was to receive 

- il. 
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1 1, upon thia conditioo> that an»th«r, B, zo 
years of age OibU Hv« i year i qaere the value 
9I A'a cxpe^lation? 

Agqinft the agei of ZO tind ai are 462 and 
4;; i now the pr«fent value of 1 1, due at the 
end qf one year at 5 percent, is .95238, which 
multiplied by this fraSion j|^ ^that ii, mul- 
tiplying by the numerator and dividing by the 
denaminator) gives .938 of a pound for the 
trua value re<]uired. 

In like (ti«qaet the probability uf a perfon of 
20 years of age bai of living 2 years is j|f, 
and the prefent worth of 1 ]. due at the end of 
i years at 5 percent. isr*9P7) therefore multi- 
ply .1307 by #?{, and it gives .8795 of a pound 
for tba value i^ A*s expe^tion to receive 1 1. 
at th« end of the 22d y»ar of B's life. And 
thus you may proceed for all yhe other years of 
|iis \it» to the extremity of a£« » -and the fum 
9f all thoft (frgm 20 ^ad upwaidi) being fQund> 
and' ^dded togscher, will |im.ount to 13 1. very 
nearly. 

It ti demonftrated by the writers on the value 
of lives, that the fuoi of the valgas o( 1 1. for 
the fuccefTive years of a pcrfon's life will b4 
found by dividing i by the numbers in the tabia 
of the amonnt of ll.- which number^ being 
ydded together will give the value of that life 
nvbich is equal to the number of thefe numbers 
fo added, If there was no contingency in the 
cafe} but as we mud allow for that, thtre arifen 
a long and tedious algebraic operation, v^hich 
is too long to be inferted hetc i but the rule 
tb«oce arifingittblt; 



^, 
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To ttie value of the given life add one year' 
porchafe, difcount thar fum, and multiply it 
by the probability of a life of one year younger 
than the. given life, this laft prodafl will be 
the value of an annuity upon this life. 

For example, the life of 20 berrg 13 }. th'n 
incrcafed by one year's pnrchafe is 14, which 
(lifcounted at 5 per cenr. is 13-5., this multi- 
plied by the .probability of ■« life of 19, gives 
13.16 for the required value of 4 life of I9 
years of age ; At^ in this manner ttfe the num- 
bers in the following table computed, which 
Jhewsthe value of an annuity on any fingle life 
from I to 80, at the rate of 3, 4, 5 and 6 per 
cent, compound intereft. 

N. B. The numbers in the following tablej 
and slfo the anfweri to the queftions on annni- 
' ttea on lives fhew the pounds that will purchafe 
tine pound annuity 011 fueh lives; or they Aiew 
the number of yean purchafe that any life or 
lives (contained in 4he table) are worth ( there- 
fote, multiply the numbers in ihe table, or the 
anfwers to the qneftions on annuities on HveS 
by the annuity, and the produft fhewc the va- 
lue of that annuity. 

The following is a table' fhewing the prefent 
value of an anaulty of 1 1. (or, which is the 
fame, the number of yeais value which fuch 
annuity is worth) for a" life of any. age under 
Si-, at 3, 4, 5, and 6 per cent, compound iote* 

Ageu 



a:;(H)yic 



J 



ox ANNDITIES ON tlVER 



Age. 


3 


4 


5 


11 1 


g&ro 


19,0 


16.4 


I4-3;i2.7 


8. II 


19.C 


16,4 


,4.312,6 


7- 12 


18.9 


16.3 


14.212.5 


6. r., 


lS,7 


16,2 


,4.^2.4 

i4.rfi2.4 ; 


M 


■ 8,5 


16.0 


ID 19. 1 


15.8 


I39!'2.3 


15.6 


13,712,2 


1717,915.4 


13,512,0! 


4. i8i7.6is.J 


13-4," 9 


1917.415,0 


13.211 8 


ac 17.2 14.S 


13.0.1.6 


2117.014,7 


12.9I11.5 


3. 22 16.8,14,5 


12.7 


"•3 


23'6-5'4-:! 


12.6 


11,2 


2416.314,1 


12.4 


11,1 


2516,1140 


■2.3 


11,0 


2615,913,8 


12.1 


10 s 


2, 2715.613,6 


12 


■0,7 


2815.413 4 


11.8 


10,6 


29.15,213,2 


11.7 


10 5 


3C 15,013,1 


n6 


ro,4 


3ii4'8i2,g 


11.4 


10.2 


Ji 14,6 12,7 


■f,3 


10. 1 


3314,412,6 


II. 2 


10.0 


34l4-2'2'4 


11,0 


9.9 


I, 3514,112:3 


10,9 


98 


3613,912,1 


10,8 


.^.6 


3Ji37',"9 
3813,^11 8 


lo£ 


'9-5 


10,; 


93 


3913.3 11.6 


10,4 


9.2 


4013,211,5 


10,3 


9' 


4113c 11,4 




90 


4212,8 11,2 


10 J 


89 


4312,611,1 


lO.O 


8,8, 


44i2,t 11,0 


9-? 


8,7 


■" 45(12,3 10,8 


9.8 


8,6 
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Wo Bdw proceed to coihpote the valbe ofllfl- 
nuitie* on rne longeft livet of two lives, o^ the 
fame ptinciplcs as before; but we Aiall not 
glv^ the iaveflfgation bi the theorems or rules, 
but only the rulei themfelves, becaufe of th«' 
intricacy and difficulty attending it, this work 
being not defign'd for Algebraifls ; and fecond- 
ly, oceaufe it would tak« up more room than 
we can poffibly fpare for this purpofe.' 

Case I. ffhoth the lives are fjuat. 
Rttle. ift< Divide the complement of a fin- 
glc life by 6 times the Amount of 1 1. for oti« 
year ; zd. fubtraS the. quotient from the valu* . 
of one of the lives} 3d. add half the remainder 
to the value of one life, and the fum is the va- 
lue of both lives. 

Qdest. What is the value of the lo'ngeft 
of two equal lives each of 48 years i allowing 
compound intereft at 4 per cent, per annum! 

^mountof >1. for I jear j.04 
86 6 

Life 4«- • 

6^14)38.00(6.08 



CampleoM 


ntjg . 


3744 


Value of a 


^^'^V-^ 


5600 


at 4 per 


499a 




6.o« 


608 




j)4'3> 


.s.^ 










a.16^ 






■ . 10.4- 












Aiifwet 12.56 





Cau 



oK^AHKUtTIES.OBr.XIVES: u^ 
Case II. ^tbe Hvts art hotb untqual. 

ol4«ft lib ^6 fimef tHe,anM.i)iu «^ ^1. for one 
year} id. {ubtrafl the qaotieDt/rom the valae 
oftbeoldcft li£ej 44-&imlifJyt1t*[eaBnidef by 
tfiQ complement oTihe o^deK,divided by tnjco 
fhe complemetlt of tBe Voongcft j 4th. add tbia 
prodafl to tfce ■wide-* the youtigtft !!(«, nfld 
(he f\]m Will be Ae T^lue of the longed df the 
(wo lwe>.' ' - ! ■' 
■ <ii>EfiT. _ WlatlrAsTaltiB'Tif an annuity of- 
1 1. ro coottnae durin? the life of the loDgeft 
liver of twa peiibns, waofe ages are 4 j aod 54 j 
*noivinf 4 percent. compoDnd jatjctcftl. 
86 $6 1,04 • 

43. 54 ',«..;; 

43 3* 6.24)31.00(3.121 

jiao ■ ■ 

Value of Ae i' ^ 800 7," 

oMeft Ufe. J *r» 624 

,5.118 , — 1- 

iy6b ' 
1148 

5120 
4992 
12S 

•ft life. J - 




. . 620 
12.689184 Aof. 6o4 

iSo 



172 



^ YJXUATtOK'OFXEASEfi 

To jkii the ffefent value of «« amuiiyfir ibt 
jhngifi(f ttree Hves 3 in tbis is four cafes. 

ift.CASff. ^Wbtn all tbre^Uves an equal. 

KuLf. ift. Divide tbq ^omplemeat of a 
iingle life by ^ timei the imcmitof ll. for- one' 
year} zd. fubtra£l the qi^otiefit from the value 
of a finale life j 3d. taCe | of the reoiainder 
and add it to the valiie o^a fingleiifei, the fern 
is the anfwer. 

Q.9Bsr. t-Kt the three perfons be each 54 
yean old, end compound interell be aOow'd at 
4 -per .Cent, what is the ptefeot valud of the 
longefllivei? 



3» 




Tain of> fugle life 




. : 


4.271 - 1760 

3 ■ - '248 


iofwei' 


IS.S16. 5120 

— r-- : .4992 • ; 
9.4 ■ '■ , 128 ■ 




li. 


w 


„....,Googlo 



oi AiaNUlTlES ON LVVBS/ io$ 
id. Case. When the ttvo j;oungeji^are eqUfth 

Rule. ill. Divide the complement of one 
of the yoongeft lircs by 6 times the amount of 
il. for one year ; zd. fubtra£l the quotient frofn 
the value of one of the j'bungefT Vvev, anJ~ja]cf 
half the remaiifdcr and !caU it A } sd. divide 
the complement of the pjd^ft life, by 6 times the 
amount of il. for one year; 4th, fubtrafl tbit 
quotient from the value of the e]dcll life; Jtb. 
multiply the remainder by the fqtiare of the 
complement of the eldell life, and divide by 4 
times the fquare of tL? complement of one of 
the youiigelt lives' j add this, and A, and the 
value of one' of the youngeft lives together, the 
Turn is the' value requii;cd. 

Quest. Let tW two yoangeft bo 34 and 
the eldeft 54, what is the value of an annuity 
for the Ic^tg^ft'of t^ <ixc^t UVei^ at^^petfcte. ! 

86 . . , ; T , ; ii04 - ; • -, '1 

34, ■ .^H-:. ■■ ■ -■ ■. >' °. ■ - ■■,■■■- -- ' 

5» ' 7— \. .:' 6.i4j5».ooC8.i ; -. 
— r 6.a4]sz.oo(5.iM - 499a 
86 , 3120 . 

54..-. 

32_ \ ;■ 

1760 Valueof one oftteT^'^ ' 
1248 ypovgeftJUvc) i-T 

499Z ' 4)4-o» 

riS A a.03. 

See the temaiDHet of the worli; in the next paget' 



VARUATIOS OF XBASES 

0.4 Value of the «ldeft 
5.128 . , life. 




4S64 

RnLB. ift. DivRib the complement of th« 
oldeft Sngle Life by 6 timet theamDahttif l]> 
for one year } id. f^ITa£t the quotient from the 
value of the oldeft fingle life j 3d' multiply 
the remainder by 3 timet the complement of 
the oldeft Engle life, and divide by 4 timet th^ 
complement of t^B yotingeft life $ 4th. add this 
laft nnmbu to the value of the youngeft finglQ 
life, the fum is the valoe q£ tha longeft of th« 
three Uies> 

Qdsst.- WbatH-thevaltte of an iBnaity 
Bt 4' per cent, frnr the longeS of 3 lives, the 
jroangfft is 2o, and the two oMeft are each 34 ! 

See tlt9 W.01JE in the liext.pa^* 
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34 " . 

499a 



2086 
1872 



52 66 
3 A 



156 . 264 Value of a? „ , 
' life of 34 U J""* 



a64)6j4.4a (2.4 
528. 74.8 

.1064 17.2 Anfw. 

1056 ~ -II ■ . 1.- 



4th Case, ff tbt Uvts are alt tm^uaK- 

KvLB. Pat A the yonngeft, B the next, and 
C the pldeft life : and let a, b, and c^ be their 
complement of Jife to 86. Then • 

ift. Divide ^ by 6 times the amoont of il. 
for one year, fubtra£l the quotient from the va- 
Ine of B's Ufe, tad mvlltply tbt tctMiiitdw by^. 



fOWASW I 

.the amount of il. 1 

.„»4:.-. t .1 ' 



fo8 .^J^VAT|01*}9P 

id. Divide c by 6 tiines,t 
for one year, fubtrafl tl\it quotient from the va> 
' lae of C't life, and maltipljL the remainder by 
c fgaared, and'Jivide by twice i. 

3n, Add tbefe z fteps together, and di- 
vide (he fam by twice n, add this to the value 
of A's life, and (be fum will be the value of the 
annuity for the lortgCft, of the 3 unequal lives. 

Quest- Let th6 % nnequal lives be A 20, 
B 34, and C 54. what it the value of the 
longeft, at 4 pet cent. ^ ' 





6.i4)sa-<>o C?-s 






499*. 












•ioSo: 






' *S7Z- 






"«i. 












Value of B't life, 12.4 




, . 


8.S. 


86 


86 




34 


54 


J- ToS 


— 




52 


5.' 


' .32 


, ' ■■.■., Sis. 
' ,• ", 203J3 



211. 4^5 



See the rtmw»d«,of the wctik i%ihe next pag*. 
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5» 

- a 




6.J4)j2.e«J.|l2» 


104 




800 
624 


3« 






3« 




l,«o 
J24» 


64 






9* 




■ 5120 
499«" 


1024 


0-4 vtlile of C 


•iHfe. . 


8& 


5.US 


'3 ■ 


20 


4-27» 




IT 


10Z4 




2 


■ 7388 




~ 


«544 




ij» 


4272 




"'4)4374-5»'(4».o628 


|,« 




i3a)!53.Sa9S ( i.»>o6 




214 132 


14.8 Talse of A's 




20S J— 


life. 




I2T5 


16.7206 Anfwer. 




Cm 118S 






624- — 
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«o «« 






-S 79' 
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EXTRACTION of the SQUARE ROOT. 

TTO eKtta£} the fquare root of any nomber, i« 
* to find out fuch a number, as being jjUilu-: 
ply'd-into iil"e!f, the pfodufl Ihall be e^ual to 
the nuoibcf given. . 

AJl the_CngIef(]mre number;, with.lheir w:^ 
f^eflive cools, are containM in ihe fcllQwin» 
table. ^ __ 

Roots, 
Squareg. 

ift. You muft point your giv«n numbev-tbat 
it, make a puJnt ovet the unitV-pIace, snotber 
upon the hun^Tcd'^, and fo upon tfvery fetfond 
figure throughout. i — - 

adiy. Then feek in the table farthe greatc'ft 
fquare number in the fifft-por^lt-towaTt^s^he left 
hand, placing the fquare number under the firfl: 
point, and the root thereof in the quotient, 
fubttqft the f»id fquaie ftHQibBr from the firft ■ 
point, and tn the Temaindrt' bringdown the 
nextpoint, and-trall that tbe-refolwnd. 

%Biy. Then double the" tjiibtient.-and place 
it tor a divifor on the left Itaiid M the refol- 
vend } feek how often the-dfTifdris contained 
in the tefolvend, (referriiig atwffy? the unit's 
place) and put the anfwer m tfae quotient, and 
»lfo on the right hand flde of the ^ivifor ; then 
muliiply hy the figure' laft put i{i the quotien)-, 
and fubtrafl the product froiw-^he refoivend, 
briiig down the next point to the remainder 
bsd proceed as before, .... 

Note. 



SQ.U AR5 ROOT, II J 

.Note- If the giTen uumbet be a mix*d num- 
ber, viz. (vmGffhj of a wttote.'BiAnber'aiitl a 
decimal together, make the number of deci- 
mal places ev^.jthati*, 2, 4, 6, &c. fa that 
there may a poitit.iVll ^upn'rt the unit's place of 
the whiile numbera: The fame laethad mull be 
taken in finding the fraflional'psrt.o^ithe rnnt, 
by adding «yph<;rs by pairs t& rtle remainder, 

&c.- ; , ■ . 

Example*. 

Let 106929 be a numbvr guVcn,' and the' 
fquare root thereof be require** ^ As alfo the 
{qauB tool cf this nuint^r.zz6.S74i T 



; m6,.8^,4ij:»S.o6 




. ■ Jlttioiir'tt tire ftpiare^MT or . fti^ \ ■ 

- . . .-'oaftC-li . .' - 

62^144 



La 



IM VARIOUS USES or 
Vf^'i tbi {^aue root of 56078967.3 ! 

56o7«967.3t74'«-5» 
49 Anfwer. 

•44)707 
576 



1 



]488;i3i89 
11904 



14968)1^8 $67 
. "9744 



'4976S)"23Jo 
748815 



'4977»')'33SoS«> 



|I33S0S«' 
119S1664 

1368836 



. The ntimsVjfis of the SQtiiAt Root. 
Firfi, n jM < ffmtiricti mm pntmimul 

bttiBHH any tvo nimbits. 
RvLB. Maltipl/ one by the other, and ex- 
it«a the fqmre toot of tbt Etodoa for the 
Mifwcr. 



£X1H- 






84 
36 



504 



3CU4C54-9<) 
«5 Anfwer. 



10+) 524 
4'&. 



3024 i«S9.)to8eo 

; 9801 

40989)99900 
.-V. : I . i . I 98901. 

■', p ...-; 999 

pRORtEM- 7ofiB3 the file of a fquare that 

pail he equal to the content tf any given fa- 

ferfiiits. _ ^ 

R»LE. Estiafltiie /qcarerootof the given 

eontent for the fide of a fquate equal thereto. 

67st25.:9? one fide of the 

/quare. 



EXAiMPLE. 


.4 
45)'." 

"5 




/cciwTg.y 


569>ooo 


3 

4 




518834)90 
415a 



I- 3 



396 



..Google 



If4 yA*mtJ(» U'S*8 OF 

dered intff a fqnare bittslth, thai if,lMrii^*i' 
any id tank, ai file 1 ! 

4 Aafwer. ' ■ 




156 odd man, 

NoK. If yoo would hare a doable battalia 
«f men, extrafl the fqnare root of half the 
number given, and that givej tlie number to be 
pUcM in the file; (hen there rouft b< twice as 
many in rank. Or if you would hare a qua* 
druple battalia, extract the root of i of the 
given number. Sec. 

Problem, Uavirt^ any t^oJUes of a ri/^bt 
snghd plain triangh j^tven, tofinitbt otbirfiie. 

Theorem., In a right angled irianglet the 
fqnare'of the hypbthenufe (or longeft fide) it 
equal to the fquare of the bafe and peipendi- 
calar. There are three cafoa belonging to the 
right angled triangle, and aS depend upon thia 
thoflrem. ■ ^ . 

I ft. ^^ hen tbe bafe and perpendicular are gi- 
Tcni a^d the fjuare of the bafe to the f-qaar* 
»f the perpendicular, and the fqnare toot o£ 
the fnm is tne bypothennfe. 

Ad. 



.•^ 



vm { &oa.{dia %)ans ofi^htf b|ipot|innife, fi^ 
~tt*& the fquue of the bafs, and lh« fqnac* 
root of the renahidcr is the pelpendicular. 

3d. When iha hypothennfe and pecpendi- 
CBlar ate n*e»f~Jroin die fqoare of we bypo- 
tfaenof«i faMn£t~the fqutre of the perpendi- 
cvtar, and the iigtare root of the remainder la 
the btfe. - - " 




Caib ift. Given the bafe A C 48, and per- 
peitdiealar^fi C |6, p find the hypothennfe ?. 



316 

]o8 



1x96 



48 

48 



384 
19Z - 



2304 
1196 



3600(60 

.36 Anfver. 



-J 



-■^ ' >i6 .vaiiLJCHr^^V9BS3«T 

i4^ .: 1 ■ .■ Car .:!.<■, 

■ . 4t . ■ •■ ««..;■.■ 



.191 






'""■':",■ = 


»3<4 




ii9<;(36 
9 

• »)3^ • 

.396 


Anfwer. 


Cisl 3d. Gi< 
1 perpendicalar 


ren 'tVhypoihennfe A B 6o» 
B C 36. ti> find the bafe t 






60 . 

3600 '■ 
1296 - 


/ 


'^■' 




1304(48 ■ 

704 


Anfwer. 



rBE SQ.UARE ROOT. 117 

• - FttOBtBH. 

Jlavii^ My two fide t of a cme, n jSad tk* 
other fiii. 

By the help of the forecoin* problem, 
you'll faAt that to fqnue the umnt height 
(which it the length of a line drawn from itt 
vertical point to the eirenmfercnce of in bafe) 
and from that fqnare fubtrafl the fqnare of the 
feinidiameler oliti bafe, then the fqnare tttot 
of the remainder i> the perpendicular height of 
the cone. 

Note. The fame rnle fenrei for a pyramid. 
ExAMFtB. Given the flant heighr A B 
^ 60, and bafe diameter A C 




36, to find the perpeiuBAlar 
height BD I 
i*3« 



6a 
(o 

3600 
3M 

, 3>7<i(5r»» *nf- 

107)774 ■ 
749 



II4>)a7oo 
a>>4 



"443)4>«<w 
343»9 



noro 



ti8 V/LKlOiJJiS US5ES OP 

There it t towas-wlMfe httght n 4; y*iit, 

whatheiglit maft aiaiiHBg-ladder be tbat wifl 

MSoli' f(t>ai!ttopMtflde«f'tbe'nM>at: tO'tlie tup of 

«)»"?■ Tai-d*. ■ 

30 4.'; ,' 29I5/W.08 

,0 ■ 45. • *5 VAnfwer. , 



- f04)42-iF 



•'' '■'-■:■ ..9°^-- '• ■ "' ■:■'<- °^^4'. 

.',.' :'^^... \ ,;' . ■■ ^ 

Two men (et out togiilWr from ot)« place ( 

©no went diisflly north 74 milos, oiyi tl« other 

went dirtSttj weft gejreirel i 1 Willd-lnow 

how far thej!9(^ afondoi^ ' : **. 

72,-.- L96 ,' ' \ 

7''—:. ■■ y y ' _ ; 

i .■.:-«»-.■■'- jt? V / 
SiS^t'^.-'^ii 9Jti6 



14400/120 milel. 
I V^ Anfwer. 



'*' 44 

e-.).rr ^^ Soppofe 



Aie i(<dt|nRed iramvTheneridtMi'I ■* 




N.B. In this qaeftion, the depkMare ii the 
diftance that the fiiip is to the erfft « Weft of 
the meridian, and is the bafe liae j (Bra fliftance 
that the /hip has failed is the hypothe'nafe $ 
and the difierence of latitude is ihe perpeodi- 
cular, and Jhewa bow much the /hip ia to the 
north or footh of the place it fet fail hom. 



lao VAKIOttS UffBS OB 

> A Uii*r $t i iMt tooj[, being fo plcceil m 
■ ftnvt, Aat it reicli'R window 29 feet frtmi tho 
ground on oq« fid«, ind by. tatning the ladder 
over [withont rsmoTing the foot^ it wiQ to&ch • 
noolaing 40 feet from the {ground on the other 
fide} bow brotd ii the ftteet ? 



S«5 


29 40 


5«.5 


29 40 






l«»5 


261 2756.2$ l6co 


1050 


S< i6oa 


2615 






'4> ii5&25(34.o 


'It" 


-9 


64)20 




25S 


'j>5.>5(43-76 — — — 
16 2$ 






•S^JiJ 




249 


_'.... 






•67)6425 


43-7« 


6c«9 


34.0 


«74«)556<'o 


Anf. 77.76 Feet. 


S247« 





Alfo 



THE SQUARE ROOT. izP 

Alfo from tbe foregoing problem, there may 
be other examples very eafily conftrufled to 
exercife the learner therein, as the ihree cafe* 
all depend upon one theorem. 

PfiOBLEH. Having tie thrte jidesefan oblique 
angled triangle given, to find the point in the 
h^e "xhere tbe perpendicular of a right art' 
gled triangle pall fall. 

-Rule. Squaie the two longeft fides, and 
from the fumof ihefe fquates fubtrafl the fqnare 
of the leffer fide, divide half the remainder by 
ihe longeft fide, and the quotient will give tha 
aiifwer, 

Example. Giren the longeft fida. A C 
loo, the next in length A B 80, and the leaft 
{ide B C 40, to find the point D in the bafe 
.where the perpendicular Jhall fall I 




lai VARIOUS USES oB 

Note. "To find the length of the perpendi- 
cnlat B D in the afnrenientioned triangle! 
from the fquare of A B, fubcra£l the fquare of 
A D, and the fi^.uafe root of the remainder is 
the perpendicular. 

Pe,obi:,em. 

Saving the fidts of an obliqHi ent^iA trsande 
given, to find hoiv far a perpendicular let fait 
from an acute angle, 'u-'ill fall isti bout the tri- 
angle. . 

RiTLE. From the fqnare of the longe&Sit 
fubtrafl the fum of the fquares of the two lefliEr, 
and divide half the remainder by the le«ft fide, 
tnd the gnoticnt will be the diftance. 

Example. Giren the lon^ft Ude A B 
loo, tho next In leiigtlt fi C 80, and the leaft 
£de A C40, to £nd^ ihe point D where the 
perpendicular Jhill fall without the ttianglel 



A 


So 

So 


40 
40 


100 
100 


4 


6400 


1600 
6400 

.8000 


loooo 
8coo 

i)2ooo 

4|o)ioo|o 


40 C I 






Anfwer" 25 
















There 



THE fiCiUARE ROOT. 123 

ExAMPLB. There » « euk whofe haA 
diameter is 22 inches, bung diameter z$ inches, 
and the length 30 inches; what is the iengih of 
the diagnnal line ? 

.Rule. Add the ^ difference »f the bnnp and 
head diameter to the head, and liguare the Cum j ■ 
add this fquare to the ffioare of f the length, 
and the fquare toot of thj* fum will be the 
diagonal required. 

2; 22 1 5 half the length. 

22 1-5 . 15 



in_ 


23-S 


75 






»3-,5 


15 




■•5 










"75 


2! 5 






7=5 . 


a^i^i 






470 




IncIiM. 




5Sa>5 


777-«5("7-9"'y"»f 
4 Anfwer. 














47)377 








329 




■ 




549)4815 








4941 





Problem. To fitii thi liiamttri' of a circle 
tobofi area Ibali ht in a given fr.eporlion to chat 
of a circle •whofe iinmeter it given. 

[The given {"""I'lplied J fqLt'i°root 
I diamcei l divided J ''„, ,^, 
RwtB.^ , c ' r 1 will give the 

*• Ml Vfli« 



T34. VARlOtiS USES of 

What is the ciiamtior of a circle whofe area 
ii 4 times ai much as one of ii inches di»- 
meEer ! 

II 
Square rooi of 4 is 2 

Anfwer zz inches. 



Admit a circle whofe diameter is 63 inches | 
of what diameter nloft a circle be whofe are* 
will be 9 timet Icfs than that of the given dia- 
meter ? 

Squirt root of 9 U 5)63 

Anfwer ti inehai. 



ThsorrM. An like ftirfaces ar« to oach 
ether, as the fgoares of their like fides, dii- 
meteM, &c. 

If the tranfverfe diameter of an ellipfis b« 
57, and conjugate diameter 41 j what will be 
the diameter of a circle whofe area will be . 
equal to that of t^e oyal ? 
\S7 



Seethe remainder' of the wotk in the next page. 
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4337(48.34 diameter requir'd. 
16 



88)737 
704 



2889 



9664)41100 , 
38656 

2444 

What win be the diamster of a circle of an 
ettnal area to a psranelogtam, whofe length is 
ll.zinchts, and breadth 19.5 incbe. t 

f,e,o.^o(^lt-$ in. 
4 Anfwer. 



*.7854)5io.9oo°Cfi5o-5 

39660 
39270. 




39000 
39^70 
* The reafon ol this nnmber is detnonftrated 
-in treating upon the circle in menforation. 

M 3 , ". 



126 VARIOUS USES OP 

. If apipeof jinchesJiatneterwiU fin t Teflel 
of water in an hour'i time; of what diameter 
muft a pipe be to fill the fame in half an hourt 
Inches. ■ '- 

3 . ' 

3 

M. M. 

As 6o : 9 : : 30 (Inverfe proportion.) 
.9 

8l°)S4l° 

. Inches 

18 c 424 
16 Anfwer. 

S2J200 

«44)36oo 

, 3376 

224 ■ 

If one fathom of cable whofe circomfcrence 
IS 10 inches -weighs lylb. of what circ\jniferenco 
muft a cable ba that one fathtnn thereof may 
weigh iQ.881b. ? '. 

Inches. e' to • . 

jg 64/8 inchei. 

" ,n *+V Anfwer. 

lb. Jl. lb. 

Aa.17 : 100 : : 10.88 

100 

17)1088.00(64 
io2 

68 
■ 68 Iii 
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lalhetni^H'of a mAddvir well Aor'd-wttlig^qfs, 
I took yi& an acie to tether my ifg f . ' 
How long otuf^tbe cqrdbo, tbBtfeedio^9lI.Tann<]» 
He tnayii't graze lefs not more than his aicte of , 
ground ? 

5-S .7854)484o.ooooC6i62.465 

aT5 ■ 12760- r ■ . • 

30.25 fquare yard* in 49069 ■ 
160 « perch. 471S4 



I 81 500 '93^* 

. 30^5 J S7o8 

4840 fquafe yds. in an acre. ■36520 

3 1416 

■ 6162.465(78.50 diameter. 51040 

49 ■ — 47"4 

—.~- 39-25 yard*. — 

148)1262 AnMver. 39160 

1 184 39270 



b, Google 
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A lefit wtn«K)effflr bfijlisl' t> tS 4 inohe* lit 
diameter, and S fMbM <)eep} what tn^llf b« 
tlia dUmatu ttf that bBfcel'trb6fe tiepth » 9 
iifcbeaf 

■7«S4 

7-068632 1 ;o.oooo(394>i62 
aiiojj- 

294200' 
28»74+ 



3150 tb« fvUd inches in a bglbel. 



ii45«o 

70686 

: 43«740. 
4«4"o 

14624* 
■41372 



4868 — ~ 

V — / ' 27)204 



. , ," '. .'Incbea. 
304.1620(17.44 
Apfw. 



344)1516. 
■ 376 



3484)14020 
■3936, 
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Whit muft ba the diameter of* a'cylindrieal 
veSel of 3 feet deep, that fltall hold twice a) 
much as a velTel of iS inchei d*ep, aid 46 
inches ia diantetec t 



la 


4*- 


3 


46 






36 


276 




184 




aii6 




5* 




il6;6 




10580 ■■ -.-r 








36)iiS496(3i9l.i 
icS 


', . Inehfli 




, f ?'-»t5>jf;» 


, - "1* ; ■ ■; 


,*».'■■ . 






io7)7»> • 


'■•:3»9'\ 


749 


,324 


"43)4»S5 ■ ' 


' 5l 


3429 ■ 


■■...■.i3« ■.-,■ 


11467)82655 '• 
84269 ' 








ii4742)»386l;5 


.; : : ■■': -a».-' ,■■■;; 


129484 


... v-/ . , . , 



" Suppofe 
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finppafe I.drep a (lone into a well, and it is 
4 fecowfe before it ftrike* th« wawr tt the bot- 
tom, kaw deep i» tl»« wall! 

N. B. Heavy bodies fall U. 13 fe«t the «fft 
fecond, and the fpace they pais thro' is as the 
tuatit of the time •£ falling. 

4 16.1? 

4 16 

16 0678 

'Anfffer 2 ;8,o8 fe«f. 



■ Ofthos. 
The fpaee paffid fhto* by falling bodJM io 
each fingle feconj iin tbe odd nomberi i, «, 
5* 7* 9> Stc; tharefetv in t&e 
Sec. ' . .. , 

1 it goes thto' -rrr * -tpt-. ," j6»i3 

2 it goes thro' 3 timei 16.13 cqaAl to 48-39 

3 it goes thro' 5 Uineti6.i3 equal (0.80.05 

4 it goei thro' 7 tJiSM 16.13 equal to rit.91 

S«ffl« depth » before x59;o8 

But if jron woald- know how deep that well 
IS which » 4 TecDiidslMtweeo the Sttk deJcenc 
of the uone and hetiing the founct it gives in 
ftriking the wauc at the bottom, in fiich cafe 
yon mull have reeAorfe to the fpHowjog: wixi : 

Square 1142 (the number of feat found fliea 
pet feeond) uid add 4 timer the produft of 
16.13 ^^^ ''42 multiplied by the number nf 
fecondi it ii fallinje, extraft thrfquaie root of 
the ^titu, and fubtnd 1142 from the root, fgoate 
the 



the- lemainder, and divide the fquare by 4 
times 16.13, and tl^e ^natient will be tbe true 
depth of the well. 

t6.i3 
1142 

JI42. ' 

■ "42 ,. 3226 



2284 ; ■" 
.114s 


0452 
I6I3 

1613 


1141 


18420.46 


i. r304i«4 

294717.36 ■ ' 

1598891.36(1264.4. 
I . 1 144 ■ 

22^59 122^: 
44 

a463.5«* 
H76 

10096 


4 

73681.84 

4 


294727.36 



18400 
Sec the remainder of the work in the next page. 
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4896 










2448 






j6. 


■3 
4 


2448 
1224 . 










: Fest. 




«+ 


"s") 


'4981-76 ( 


232.2 








12904 


Depth of Ae laft 










well. 






20777 










19356 










14216 










12904 










13120 










12904 







N. B. To count fecond), get a ftring witli ii 
bullet at the end, and male it 39 } inchesf Ion?, 
let it loofe and it will vibrate feconds ; that is, 
each vibration will b£ a fecond. Or if yaa 
have a uniform AoS or flick that is §S f iochea 
long, that will vibrate feconds alfb." 



^ flew and expeditious method of ex- 
tra^ing the Cube Root. 

*T* O extraflt the cube rool of iny number, U 
•*• to find fuch a number, as being firft multi- 
plied by ilfelf, and then into that produ3, pro- 
aucet the given number. 

Role. i. Point every third figure of the 
Ifiven number beginning at units place j then 
find the neareft cube to the firft point j i'ubtraC^l 
dnd bring the three next figures to the remainder 
for a refolvend. 

ad. Square the quotient and multiply it by 3 
for a divifor \ fina how many times it is con- 
tained in the r^folvend, rejecting units and tens, 
and put the anfwer in the gsotienr. 

aid. Square this new figure, and put it on the 
right hand of the divifot } but if tjbe new figar& 
fhould be T, 2, or 3, then put 01, or 04, or 
09 to fhe right hand. 

4ih, Multiply tlie lad figure in the quotient 
by 30, and multiply it by the former figures, 
add this prodnfito thedioifor, and multiply the 
fum by the laft figure in the gOMient, fubtra£l 
that produfl from the refolvend, bring down 
(he next three figures and proceed. as before.. 



A Tabib to fin<l the neareft Cube to the 
firft point. 

Roots. 
Cubes. 



i~ 


' J_ 


4 


■! 6 


7 S 




I, 


8 J7 


64 


i?^ll6 


S43 5.. 


729J 
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Examples. 
Extraft rhe cubo root of 618470208(852 

512 Aofwer. 

10212; 

''*liStl 434520S . 

. New DhKor ^riiys*' 4345208 

Extraft thecabe root of .009 141 439571 (.8091 
8 Aofw. 



NewDivifc ^«s?);;4M|9 



New divibr ti 



ITTBTTrV 13110571 



Extrafl tht cube root 8«i 53.680(43-47 

64 Anfwer. 

5169)18153 

15507 



559876)26466?o 
2139504 



56597989)407 1 76000 

I have diCMDtiniicd the 390'°59g3 

ifmtk for the new divifori 10990077 

in (hit and the fallowing v^ ^ 

^ N; 9. In parrying on the ijecinoal part of Ae. 
^otient- or root, yon retift «dd triple cypherc to 
tbe reffilTend, as yao do double in the fgaare 
root. And in the proof, add or take in tho 
remainder^ 7i>g 
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The various X^is of the Cube Root. 

Theorem. 

All like folidt are to one.anorher as the cube 
of their like fides or iJiametett ; and on the con- 
trary, the cubeaof their dfametett ate as theit 
weights, &c. 

There is a cube whofe fide ft 6 feet ; I de- 
mand the fiile of another cube whofa fotidity ii 
dnubUthe former T 

6 

6 



n 



'I 



343 Asf. 7.S5Fc«. 




»5775)S9<>"o 
78S7S 



1698775)10125000 
163112s 



K a 



Suppofd 
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^nppofe the content of i globe, or cylinder, 
or any given folid (o be 1728 inriiea ) what i« 
the Gae of a cobe equal thereto i \ 



172S/12 ioches. 
I VAnfwer. 



364)728 
. 7*8 



If an iron bnllct tint weieht 72 lb. t'l 8 
inctiei in diameter } what «illbe tbe dlaincttr 
•C thtt bnUet thit weight 9 lb. 

9 
8 




64 ( 4 inchei, 
64 Anfffcr. 



.Coogk 
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If a ctnnon ball of a inches diimete^. weighs 

?Ib. what iball be ine weight of anatber of 
incheB diameter of ths fame metal t 

4 .6 

4 6 

16 36 

4 _S 

As 64 : 9 : : Z16 

—lib. 

64)1944 C3O.375 

19Z Anfwcr. 

240 

480 
448 



3J0 



Problem. ■ HtfW«5 the length, hreaiih, 
itptb, iSe. of any foltiy or otber vifftJ, tv fn^ 
the Hke diminfiom of any ot-btrfolidor vtjffi in 
the fame form as the other, to he in any fropor- 
tion bigger or Ufftr. 

Rvl.£. As tbe folidity of the given body is 
to the cube of any dimenfion, (whether length, 
breadth, depth, ^ameter, circumfejeoce, &cO 
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to is. the folidity of the body required to ilis 
cube of the like dimenflon, whofe cube toot 
' will give the dimenfion itfelf which I'l at that 
operation fought i and fo with the reft. 

There is a Ihip of 60 tun burden, which mea- 
fures 44 feer by the. keel, middle 17-6 feet, 
and the depth of the hold 7.76 feet} it is re- 
quired ro make another /hip of ■^60 too burden 
- of the fame ihape with the £rft ! 
FeM. 
44 

176 
176 
1936 

• 44 



7744 
7744 

T. T. 

60 : SS1S4 ~ : : 360 
6 



§ 



6|o)36|o 5iiio4(8ofeet. 

. 5J1000 Keel. 

6 I I - I 

5 This (hort way of working the ift. «nd 3d. 
term for s faflor, anfwers the fame purpofe ai 
if you multiplied by the 3d. term and divided 
by (he ift. and which method wiQ be ufeful in 
many cafes. 

* The true toot fhould be 79.Q533, inftead 
of 80, which is but about i an inch too long, , , 
See the lemainder of thie woik'in the two fol- 
■lowing pages. 



ihi CtTBE *,OOT. 

,7.6 

— 
1056 
I23« 

309.76' 

'7» ■ ■ 

185856 
aj68|2- 

30976 

Al 60 : 5451.776 t : 360 

6 



3171 0.656 t3''9* 
»7 ■ MlJdlx 



' »79057'o 
S79> 



29«75i>9'965* 
2670759 



30604924)248897000 
"♦483939» 



4057608 . 
See the remainder of the work inibe next ptge. 
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7.76 
7.67 

465S 

5432 
S432 



60.1176 
7.76 

36 J JO 56 

42i5»3» 

i 467.488576 : 



360 



S803.731456 ( 14.10 Deptfe. 



436)1803 

1744 



59«05973i 
59211 



510456 



There Js a conical ton wKich contains 620 
gallons } the bottom diameter is 80, top diame- 
ter71.2, and depth 30 incbel3 it is repaired to 
make another of the fame form that wilt hold, 
btit 149 gallons ! ■ 

See the woik in the tiext page. 

, . Google 
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Inche*. 
80 
80 

6400 
80 

As 6zo ; 51Z000 ! 140 

'40 

20480000 

$iaooo 



610)71680000(1 i56it.} 
6x0 



3 • /InehM.: 

64 JBottom 

— dura.' 

5844)5 i6i« 

701349)5020900 

.4909303 



1800 7li6$3ll)ili597ooo 
1240 71165311 

5600 . 4043168 

5580 - X^ ^> 



'In tfae ftmfi mtmter is -tbetop Htmetet fnind 
»^e 43.35. and the depelt i8.s6^>achcs. 
'■-- -. Tlien^ 
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There is a cask in form of the middle fiuf- 
tnm of ■ fpheroid, whofe head diameter ii az 
ioche«, bang diflmeter 25, length ;o, and con< 
tent 4S.3 gallons; what i* tlu head and bunfr 
diameteri and length of iiielher fpberoidical 
* cask whofe content is 80 gtHonst 
Inchei. 

. 22 



G. 

80 



48.3)folJ40.c.(i7636 

30^4 17636.(16.02 

0898 8 

. , 1760 >^96)9636 
■^449 9576 




31 10 ^0295604)60000000 

1898 4059 1208 

" 212 ■ ■ ■ 19408792 
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Asfwer 26.0a inefae* for the htwl duoieter { 
and proceed in tb« fame Doanner for the ba^ 

diameter aod Icngdi. 

How many I inch cnbeteanl have cut oat 
of a cube whole fide is 15 ischts? * 



» 


15 




■ 


. _J£ 






- 75 






15 












S25 






'5 






1125 




3 


"5 




3 


=7>3375('2 


S Anfwer 


9 


27 




3 


67 




— 


'54 




>r 


■35 
■35 


Orthiit» 
3) '5 

i 
5 

5 



Suppofe 



144 VARIOUS USSS, «tc. 

Snppofe * globe of iSinchei diameter i how 
toeiiy glob« each of 4 indiM lUameter i» equal 
thereto ? 

. 4)'« 

4-5. 
4-S 



20. as 
4-5 



Anf»et 91.125 



A farmer b'owowM of his neighhonr a dube 
of hay whofe fide was 8 feet, aad pay'd 'bach 
again 2 cubic pieces whofe fide was 4 feet eachj 
qaere, whether the lending farmer was fully 
paid! ,> ' 

J J 

64 »2»)5'2C4 

2 5'2 

128 . 

That is, 128 is. but i of 512, and confe- 
quenily the farmer f aid but i of what he bor- 

"!•■''• ..» ■■ EUODE- 
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DC ODECIMALS 

O R 

CROSS-MULTIPLICATION, 

T S ft method zmong workmen of concetTiog 
^ every fuperior place to be divided into 
tlvelvcB, ana is of ufs only in calling op the 
contents of their faper6cial and folid works. 

Moft artificen take tlie dimenfioos of (heir 
work in fe«t, inches, and parts, C'*'- <? parn;} 
others in feet, inches, and half quartCK, or 8 ' 
pans i otherwifa inftead ef 8' parti they tik* 
inarters, and reckon every quarter ai 3 parts ( 
.0 that thefe «£hiany follow the duodecimal 
fcale, ahho* tliey feldom take notice of any 
other part) of an inch, than 3, 6, or 9, or give 
and take (as they call it) for the intermediatd 
one). And ai in decimals, the places defcend 
by tens from the nnits place to the right hand, 
fo in dnodecimali, the decreafe is by twalvei. 
from the feet plac« to the right hand, and tho 
fame are noticed by feet, incbea, parts, feconds, 
thirds, Sic, 

Obferve if yon rnoltiply the length and 
breadth together, it ffives the fquare or fuperit. 
cial. content } and tliat produa multiplied by 
the depth, gives the folidity. The eafieft ine- . 
thod for muhtplying duodecimally may be ob- 
tained by obferving the following rule. 

Firft write down the feet, inches, &c. (to b« 

multiplied together) in fuch order, fo that the 

denominations ftand tindcc thofe of the fame 

' (S * ' name. 



t 
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nnme, viz. feet under feet, inches under inches, ,' 

&c- drasytng a line underneath i then, multiply 
each tern), in the multiplicBnd (besinning at the ■ 
h'gheft} by the feet in the multiplier, and Write 
each rtfult under its 'refpe£tive termi In the ** ' 
fame nuiner-niHltiply. the mukipdJcand -by the ^ 
inchta Jn-thB multiplier, and write the rcf'ult of ^<* 
each term one placemcre to the right hind tbaQ * 

Iieidre. Alfo obfcrse the'fttne method In' mu^ ' • 
ttplyire by parts, 'fettirg the refolt of eacH 
tectu ftiit one place.innr? tq tfc,e right iha fid than 
in the laft operaiian, Sec. and'tlie lum of rhefs 
i-efulit gives the prcdnfl repaired. 

N. fi. Always when the mulri'plicand has 
feet, the firft refult of the inultrplrer {i^ you ■*■•• 
feefrin. Mtbe f^ct in thetnultiplicaiici) uitl fall 
direfOy tinder the multfplicf and be ofth^ 
fame naote-. whitfli method muft bf more f^afi- 
We, a*d no* fo liable to err as the .ctimrtiqn me- ' 

thod of beginning to mnltiply the lowefl deno- 
ttiinatinn of the multiplicand firf^, and carrying 
by twelves every itioe. 

. Alfoia the pr^Aical cuftomary method, when 
the feer 'rvi the given dtmenfions are manyj that 
10 mnlfiply them by the Icffer' denominations 
and take a twelfth of their prodoft-, will each 
lime require fome wa/]f to be done On a fpare 
paper j bni ihe'method I Tiave'Jajd doftn Will- 
enable any one to perform the operatiohs-wilh 
mote cafe and Icfs charlge to the merfiory i fot' 
thefe will be"*!* oecafion for any feparate work, 
in this n£W method, exce^?! inadding the jiDm- 
bers up at kfV, and carrying ftie I2*s to the next 
fuperiot'place. fBuf fhojiid the number ^f feef 
run very nigh, the operatioh may be better dona" 
by decimals than any way elfe.) Ex- 



CROSS -MULTIPWCATION. i^ 
- ' ■ ExAMPLft*. - ' ■ * ■ 
If a-boara b« rz i feet Ung, ahd'j^ incliei 
broaJ,_ hgw many fqaart feet dolh it coiipin ! 

li -r 6 ■;.-■'..■ 

: • — 3 ■ ■■■ - 

■ 12 i- « .--•:- 




Anfwer ti^. — 


7 - 4- ; - ; - - 


u 

man) 


; bMrtl'ii ]« 

'f«ir' I 


.H-l. i. Pi': I. .! 

-! 1 bjl —8, l»y 




i6 


u» — ^S- 




■ Anfwer M, 


^:j^v 



Suppofe aT)oari\ to be ST. (f I. tnd • half 
long^, and broader at one end tban th« ether, 
and the mean.* we'll fuppofe to b« 19 Inches 
and » i what the cnntcnr? . - ~ . : 

P.' - I; -P. , 

,. J =.--« ^- fr -. 

• ■ ■ » —.:7r^' 3 ;;;,-; — - ■ - 



"' ' '■ 


8 




6- 
56- 


- 6 

- 4J — 
24 — 


^_ 


r8 


Anfwer 


'3 


— 


8 - 


-- ! — 


I — 


6 



" 7hni io wdo m find 4 kub bf iwarn^tbe iwti caoi- 

of an oUoDg futface. Inch a* a board btiM vAe . uab 

02 . broader 
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What ioit t tnatble Aat> come to, whofc 
length is { feet 3 inches, and breaclth i foot 9 
iDcbca and 4 parti, at 6t. 6d. per foot 1 



p. I. p. In. 
' — 9 — 4 4 
5—3 


i 


..' d. 
6 6 
9 


5 — 45 — "o 

3-27-12 


2 18 6 

2 2 


9 — 4 — 0—0 jf. 308 Anf. 

ir in oak b«m Ira I F. S I. by i P. } 1. and 
i8F. 3 1. loDgt bow many foltd feet are riiere f 
P. I. 

1 6 

I 3 


I - — 6 

3 - >8 




1 — lo — — 6 

Length ig 3 


18 — iSo -^ Ic8 

3 — 3°'— '« 


Solidity 34 2 ^^ — - 7 — 6 Anfwer. 





btmder than tSe otber (haTin;; no rfgard to ihe ihiclcncr^, 
or if you l»«e it muit b« the ftme thro' the whole,) heie 
yoa add both end* together and take half the Turn for a 
mian breadth j but this method will not let ve for the mian 
ai tm nnequai ftriid, fiich a» ihe ftbfttrin of a pynmnf, 
&c, for then fou Biiiii ukc tlie geometrical acan of tbe 
(Mcadt, 8k. 

If 



.HJK- 
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If a beam bo i F. 5't. 6 P. by 1 F, j t. 10 P. 
and 16 K. 3 1. 7 P. long, how- many (#Ud feet ? 
F. I. P, 

> — r- « -•- ; 



s • 



■ 6 

ro — 50 ^^ 6* 





1 


_ij g ^ 


J 


1 — 






ngth 


16 


3 — 












161 


-12?- 


1» — 


■6 










3 — 


24 — 




1; 










7 — 


!'.^ 


'4^ 


7 



Soliilit; 27 — i^ 4 - 
Anfwei. ' 



N. B. tn fome forts of work the uifwer will 
be reqairMin fquare yar<ls; tbea you ire ttt di* 
vide InejiDnibet of fqa^re f<?et by 9 (the fquare 
feet in' a yard)' and' Oie Quotient will be fqitaie 
jardt, '.■■■.' 



How man^ fquare yardi are rhere in a piece 
of work which ineafnr.ei 12 F. 7 1. 3 V. by 
10 F. ; I. 4- P.-f And what wiB it comle to at 

js. 3d.'j>etyardt ■ , , . 



■ 4ee the work in the next fsg^'. 

03 



ISO! 

Cont 


DUODECi'MA 

't, t. P; ■ 
ii— 1— ■% 

lo— 5.— 4- 

lao — 70 — 30 

60 — %!. — 

48 — 


it, 

28 -^ 12 


9)l3>-.7- 8- 


8—0 


ill '4 — 5 — 7 — 


P.- S. 

8— 8 


<t. 
3 

i 


0) 


14 F- 

3- . , 3 i 
4i ■ ■ •, r } 

},? I - 

-f - - 

4l7 6 

2 7 6; Coft. 


!. i. 

3 3 

1 I. ■ 

2i fortheodd 
— incheii&c. 

2 ' 



Bere yoo fee when tbe number of feet rnns 
pretty high, that the only difficuIiyhiDadding 
up the nomben at Iflft \ and then the taU may 
be flcilitated by having* table of the ii'acon* 
tained id a pretty large namber, by heart. Be.* 
fidei, this at well as all other rulei of the like 
nature, may be tided by the rules of piiSice, 
&c. And where the dimenfioDi contain bnt %. 
few feeti yon'll find this new method the moft' 
certain and mift agreeable of anv yet praAifed, 
«xc«pt yoo t«ke the dimeofioni bj decimak. 

PLANI. 



■ [IV 3 • ■ 
PL ANI ME.'T'RT. 

".OR 
MENSURATION o?. ^UPERPFCIES^ 

CUpei'fi««I fig^tfi are til foch u'K^Te'only 
^ IcDgA tni bradtb, not haWng'any com- 
menforable tbklciMfih — '" ' . 

■ -PllOBLBM I. ■ ■ ■ ■ 



Tifati tbt: are* tf * giomttrieat Sfuartt oi* ree- 
iititteatVaraihle^am. 

B.QLE. ' fciulriflj'the b«fo by the perpendi- 
cnTar altitude C'lz. the length by the breadth^) 
and the prodtta witl be theirea or fnpcrfienl 
content. - ' ■ '"■ i 

Example. ' Let the .fide of af^aarabt^i 
feet Id. ia«)|e*) what's tha^oatfo^. in feet, 
inchei, &e> } 

P. I. 





- Anfwer 


3 — lo - 
3— lo - 

9 — 30 
_.30j=-J5S 




■4-8- ♦ 









EXAH' 
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-Example. Sapporo a fqntre in form of a 
parallelngrsmt I]S KCt Jongi aw Q'5 Ceeubroad, 
what'a the cotttew !- ' - ^- ^- ' ^ 



By decimali. 

9.5 18 Feet. 


•5 

12 

By ernft-mol' 

>^ V.., X. : . 
18 


■ .15 




, Facit 171.0 




9-6 



162 — p 

-.; - • -■■ ■ -A - •, • ■ -■'. logi-'^Q" ■■ 
.T..y ' ■. .-..■,■• ■« _ 

.*rb»: fame .rale- bolda Cpr«.ihoinbMor rfaopir. 
boiJesi fince 'tis evident from the two' next $.r~ 
gant that all parallelograms upon the fame 
bifhacM iatitad««re'fe4ual. ^ ' 

..' - -ARftoffitnti ' " >'' AAhMnUtdMv: 
1,67 __ ■ a^^'j 



rE3^ 



2.70 

l.4« 



' Area Z.42IS, 



1620 

1080 
270 



Fiom 



■ ^ 
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From thefefigoresit will not be difficult to 
conceive, that the area of every triangle i$th« 
i of the para]leIog:Tain that circumfcribes itj 
therefore the rule for obtaining the area of »ijy 
triangle, is to multiply tho bafe by the perpcn- 
dicalar altitnde, and take the i of that produa 
for tha area : Or if yoo moltiply (he bafe By 
half the pcrpendicniari or multiply half ths 
bafe by the whole pBrpendicolari and any of 
thefe three ways will gi»e the content. 



An equilateral Tri«gU. An acnte Triangle- 




Area 3.3320 



t54 .PI-AN I METR't, o^r' 

..Obferve, any, anglfi greiMr than- a jiglit an- 
^I'e ^ otMur^, si)4 (£« wUeb it lefs it acut^w \ 

''. Ttam'thk loTegoyig problem an5 cor,n)laric» 
K^ewifc flow rhe following rule for finditjg the, 
irca of ? trapesjiura and alfiiregular poljgons.^ 

Firft divide it'into two trianries by ,« (lia'go- 
n,a^ if.oe;tii:«v»!Vfr:0^ the t.w* nfoft acute aoglei, 
Ind Tc't fall Iwo perpandiculan u^on that dia- 
gonal lintf'fr^ the two remtjnintf anglet ) then 
multipJy, H|)f at that diagonal by the fum of 
rhe (wo'-perpnidhulan, and tba pioduS will 
be tb« area't^qaind. _'] 

"^Or if y— ^M tlie r«o perpeniNe«]irt tore- 
Htbtty and ta^.haU the fum end multiply it in- 
to the dieKODi)^ that will give tfae-csntent ) or 
you flDavflnd^besreaa of the two tntngtes, aikd 
addriroTe two areas together for the coatent. 



A Trapezium. 


«-53. 


.4)5-0 


i^.,-,- L-i-<7l 


.,:,,, ,.: MS . 


— — 


i T" L^---*^^/! 




a. 5 


<r\(?n 


1 ' 3-«8 ■ 




\f-^-^^ 


- 




.■,V---^ — = 


'^ IT 


-- .■ 


":::;.■"■ 


ContcDt 9-950 





M E N $ U K A f t O N, &c. fj j 

Tc find the (onttni if any irreguiarfigUFti. Ttitb 
' mri fides than a irepe^iium. ■ . 

• Difida it into trapeBiuros or triangles Qi;wliat 
elfe it ivi|l hear; fo find tlie different areas 
fe«r«By, «iid add them toeethetfot the con- 
tent. , 

For example j (fiTe up the content of the fol- 
.lowing irregutar figure. - ' 



.6j 
1.6 

4)j.ii :'. - 
1.105 


Area 


OJ'85 

1.915 
. 1 5-a5. 

■9625' . 
■ 3850 

9«»5 
io.ro625 


V 
i>.6 


16.63125 


'.-^ 




■78 


552! 





5.7460. 



PIioblem' 
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Problbu II. ... 

TfljSfi the area of any regular 'Polygon. 
A Tegular polygnn bath all its fidet egoal, 
aai is fuch as can be infcribed in a ctTcle,~fo 
that all the anpalar points of it may be in the 
periphery or circumfieteDce of that circle which 
conftitutes it. There are inoannerable kinds, 
bat the moll common ones ate thefe, 
rPentagon of 5 fidei, 



yPentagon 01 5 Udei, 
; . jHexagon of 6 fidei 
'*■ * )Heptagonof 7fide 

"COaagonof 8 fides; 



tagnn ol 8 fides; ■ 
Atl which or any other may be meafurod by 
the following tule : Multiply half the fum of 
the £de> by the radius of the infcribed circle j 
or mnltiply the fnm of the iides by half the la- 
dlDi, and ei^er sf the produfliis the area. 

ExAMPLt. Find the content of ihe annext 
hexaeon in bet and iDches,j9 «/ 



5—0 

30 — 6 



Content 7 • 



PllOILEM III. 
TeJM tbi area tfoiy Grcle. 
Ac'fcle may be cenceived it made up of an 
infinite nnmber of tcute triangles whole bafet 
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are infinitely fmtll **d. coincide with the peri- 
pKery of the circle, and whnfe vertices tneet in 
the center ; and the lafl mle for regular poly- 
gons will fervefor obtaining the area of the cir- 
cle; »iz. Maltiply the radius of any circle 
(which is half tne diameter) by half the peri- 
phery of the circle, and the produfl it the area. 
- Now by fever^l op&rationi and tedious pro- 
celTes, the peripfaerys ate found in proportion to 
ihe diameters of -cirftlet v«ry-near, as 3.1416 to 
I. Hence it appears that the area of that cir- 
cle whofe diameter, is multiply'd hy half its 
circDinference is equal to .7854; and the area . 
of every circle bears propottion to the fquare of 
its diameter as ,7^54 dpes, to I'j fo that if you 
multiply the fq;uar6 of any circle's diameter by 
.7854, the produS will give the area required. 

Note. 'The fame rote^ ferve for a femiclrcle, 
or ^nadraiHff by t^ng the p^rts accordtngJy. 



I • ) 


5-iS. ■ 
■■J7 . 


'iS-'sifcet 1 


. 389* 

IT ,. 

- -9-S4ia Area. 



Agaiot 



ijt .rEI,AliIIHf T&r, s*. 

S-S4- ■ 

354 ■ 

• ■ . ■ ■ -441*'^ -.-' . ■' ' 

?77o 

30OZ T, ; . , ■ 

12:5216 

■7854 ■ ■ 

. .501464 " 

626589 ... 
10025;^ . 
. , 87721a . , . , , 

9.84231864 A r^g; 
Again, by crof^multipllcatipn* 

' r.; I. ■■ P. 

.12 .54 i)3_6 _ 5 

12 12' — . ! ..: I .1 ■ 

1.44 iocbea. 6.48 



5.2S parts. 5.76 



P. 1. P. 
iVi — I — 5 



P. I. P. 
5_ 6— 8 
I— 9— a 



Area 9 



5- «- 8 

45 — 54—7" 
io~r2 — 


iS 


9— 9— 7— I — 


4 
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HcK' fellows feverti ufeful pn^Jtthns 
about a .Circle. • 

Tbl. diamettr vf dtitch tting liven, n.find'tbt 
■ - circumftrtnee. • 

As I is to 3.1415927, fo i> the diameter to 
In^ circumference. 

77>i circumference hinggiven tofindtbe diameter. 
A53.1416 is to I, fo is the eifcamfeience to 
the diametet' 

7%t<ircumferenre bein^ given tofindtbe area^ 
A« > K to .0795775, fo is the fquareaf the 
eite ami'w BCe to the area required. 

Sy^Searta tf a tirclt tofitd the diameter. 
At..x it (0-1.2732395, fo is the soateiu to (he 
fqaai^ oft^diameter. 

Syr^iWfirifacircfe tofnd tbtfide pf s/^udre 

,.J. ..J- ^^ 'fl^/'^foif- 

Extn£i the fqnare root of the irea. 

ajy tbe ((ris of a circle h find tbe circutufiriMce. 
As t is fo i2;g6153.^o6;"f» H flM area (0 ilia 
Iquare of tV? circumference, r 

Having tbe cittim^r*'itci-^'aitrch*ofiAdtbe 
■'■''■ ^ fideeftbeinfiHbedfjuare* 
As'i is to .2250791,'foit the circtnafercncc to 

the :ftd6 infcribed. 

Having tbe area of d circle to find tbt_ *fta of 
. tbt irifcfibed /quart, 
^i lis lo .6366197, fo iithe area olibecireife 
dnwn abbot tbe fquare, to tbe isCcri^d fqnare^ 

P » Pro. 



i6o PL AN I MET RY, -OR 
Problem IV. Of an Ellipjis. 
An- ellipfls or oval bears the fame ptopartion 
to irs ciccumfcribjng parallelogram as the circle 
does to its circumfcribing fquare. Therefore 
mirJiiply the tranfTetfe by the, conjugate dia- 
meter, and that produQ: again by .7854 for the 
area. 

Tranfverfe diametir 4.35- 
Conjugate diameter 3.04 

1740 
13050 




■ ■ 13.2240 

•7854 

528960 

661200 

^1057920 

9256S0 

' Area i6.386t29($o 



PRO.BLBM V. Of a ^'araboia. . 

' A'^parabola is | ofthe pacallelogram circHin- 
fciibing it. Therefore multiply the greateft or- 
dinate by I of the' i:orrefpondiiig abfciflai and 
t)ieprQdu^,'i»,tl)v Area required;' . - .' - 

..• .-:-\ i.n - '2.53 



: ":f4 : 

3^3-41 -io'u 

253 . 



t.u 



Atea 2.984!% 
Pro- 



MBiNSURATION, &c. i6i 

., , Pft.pBL£MVl. qf(tSe£Ior, 
' A (tSiot h equal to a biangle whoff bafe it 
e'qifal to' tKe fecloral arch, and perpendicular 
altitude equal to tlie radios which dcfcribes thai 
arch. Therefore multiply tbe radius by half the 
arch-line for iba area of the feflor. 

But firft to, find the length of the arch-line, 
multiply the'ctiord nf half the fe£;ment A B by 
8, and from the produ^ fubtra£) the chnrd nf 
tbe whole f«groeot A C, divide the remainder 
by 3, and the quotient it the- arch-line ABC 
^'oirght. 





^C 


■ '■'! 




10.64 
a.27 




. 3)8-37 




2.79 Arch Line. 




«)!-79 




'•39! 
1.17 


; ■■. 


9755 
'395 
1395 


. V 111. A 


ca 16320^ 




7.60 
1.64 

3)^96 

-9* 

T788a 
'2d. Area 1.86746 

p 3 y. B. 



"^ ^ 



j62 ■ P L a N I M fe T K t, " o-it ■ 

N. B. Tbere.iielng two fach-like arcb^lkftl 
in the 2(1. fe£tor iisin the iff. in that, cafe you 
4ake the -whole inftead of half. 

Problem VII. 

iofinithe area o^ t be figment of a Ctrcte. 

Take- the difference between the area of tha 
feftor under the fame arch with. the fegmenC, 
and the area of the triangle under the chord and 
radius, for the area of the fegment. 



I- 13 




Area .83663, 



Note." It may fometitiias happen that you 

may meet with mixtor compeunfl figures, (uch 

as arc compofedof reflillneal and cnfvfleiieal 

fifiurei 
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figaw*tog«tb«ri To fiiM'the ar«a 6F fucb, yoa 
inojft firft find rhe areaof the feveral figures of 
vfliUcb tlie«%oIe 'eompdilntl li^re U contpored^ 
and tiid all the are«B rogethflr, ^c fumwiH be 
the area oF^tha whole eatnpoand fignie. 

Sme ^neral ruhijhr fmA'ttig thtfuperficial con- 
tent^frvuHdorfiudn^Bres, ^f. 

' Vornand pitlait, mnhipiy the'^eagthby'tbe 
vitcDtnfdEeacc , '■■ 1 ■ • ■ ^ .■ 

For fqaare pillars, add the fides or breathhs 
together^ and multiply the total by th« length. 

For cones, multiply half the length by the 
largeft eiicAnference. 

: Fitrpyraniidtjad^dall'thG bfeadths at ibehafe 
**g«theT, and amliiply biitf the Jengtb-by the 
wttl. . ■ . 

'Tor globes, rauliiply the area of the greateft 
circle by 4, it gives the content. ■ 



a.,(K)yk- 



. , ..vi;i64 3. -.:.■-.. 
ST E R E OM ET R,Y, 

MENSURATION of SOilDS, 

npEacheth how to meafure and give op the 
*■ content of aQ foiid bodies, which are fucb 
as do confill of length, breadth, ihicknefs, &c. 
Problem 1. ' -^ 

To -fini the folidiiy cf any Cube, ^rifin^' or 
Cylinder, 

A prifm. Sec. is a folld body conftjtated! of 
an infinity ferjes of eqnal areas, that.Qrnt b«f« 
being one of ibe terms, and its height tlje num- 
ber of all the pterins i hence therefbre maybe 
deduced the Followine rule. 

Multiply the area of the bafe by ihe depth or 
perpendicular altitude, and the jirodu^ IhiH 
be tlie folid contenr. 

- Note. Ifl the following examples^ t^dilid 
figures are formed ntore to anfwcr. th^patpi^fe 
they are defign'd for, than for perfpi:3ivM4-a4 
alfo there is this advantage, that ihq leaner 
may v«ty eafily form an idea to make others by 
them. ■- - ' 

Example of a Cnbe. Feet. 

1.9 

' 1:1 
171 

'9 

3,61 

1-9 

3249 
361 




' Solid content 6.859 
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Admit the foOowing a fqaare' Prifm, vjx. 
more in lenpth than tHe cobc j what** th« cod* 
tent in feet, inches, Sici , ' ' ' 1 




»— 5— S 

5— AS — 2S 

• ;i5— as — »5 



Lenph 3 — 10— "y 



^■•*- 





6— 3 — .9 — »— 3 

ao — ip — so— 40— 10 


-7 


Anf*. 


8— 2 — -li-^-6— f— a — 


7 



a.;<K»iio 



i«4 STBRBOMTSTny, oi 

XetfA B;C B E F G teprefeht s Pannelo- 
p>p«dob>'lTliefe length ABnj.SSficit.brexdrb 
B C 1.86, and depth 1.04 Ucti ,mhat*4 ths 
folid content ! 




i.W- 

iJTtS*.... 



•i 



>547S»= 

lclL^sl^4JJ-.-s 



.Cooglo 
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A triangolit ?£ifo. . 



5.183640 content. 



^M 


ACylindEr. ' ' 
(if—) 


A 




+53 ' , ■ 

1.54 ::■ 
1.54 


' 




6i« 

770 
'54 

2.371S 
.7854 

,4864 - ^- — 
118580 
j8,728 ■ 
106012 


-- 


"""- 


1.84265464.--'' 
^ij'4-55 


■-■■ 



5587*6392 
931327320 
745061856 



8.4378255192 folid content. 
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The {ime by crofs-mBllipncation. 

F, I. The dimeofions in («(, inchn. Ice. (hm), ~ 

i^i — 10 4 '**' '° inches in tiicu inference, 4 fwt 6 

_^_^^ jnchMaDd 6 parw diamtter, and depth 4 

- - ftet 6 iochet iM S p^tia. ■ 



r. 

4)1- 


I. 
6 — 


p. 

6 








— 
2 :— 


9 — 

S 


3 




— 




4! — 


>5 




I — 

4 — 


10 — 
6 ^ 


4 — 


3 




^ — 


'tz 


6o — 


12 

24 — 
so — 




'S 


Content 8 — 


i- 


4- 


5 — 


s-- 


3 



Tbccuftnmary inetfaod of ineafurin{;cireoI«r 
ftiMs is to fftit 'thematiotirthcn)J4dIe;wim^ 
ftring-, and take t of^ 'I>a^ g<''t for ilwfij* of -«• 
fquare, by itfhich they meafnre the\piece ayif 
it was fijosre ; but ills eafy to be demonflrated. 
that the 'fourth pan of the ciicnmferenee of s 
cire1ec<innot be-equat to the fido of aiqua're.of 
e^ual area to thet cirde, h being IdV. For in- 
Q. flance. 



1^o STEREOMETRY, Oft 

fiance, in the laft example, the 4th part of the 
circumference is i foot, z inches and an half, 
which being fqnared and multiplied by the 
ftneih will give a fmatl matter ander 6 le« 8 
inches for the content ; and thus you fee the dif- 
feMoce of the two methods. * " ' 

Problem 11. 

Tofi nd the content of tiny Vyhmid-or Cone. . 

A pyramid is J of its.cicctLnirc."Bij^ piifm, 
and a cone is ^ rf its cjrciHsfctibingcyhnder. 
Therefore, multi ply the area -of th« itafe by J 
of the perpendicular altitad«r «nd the prodoft 
will be the content : Or'iwjll be the fame thing 
if you multiply the mrea «f the bafe by the 
ftrhole height, and take f of tUo-fradu£l for the 
content. 

EXAMPLlft. ' - 
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.40'; 

•79 

3H5 
»83^ 

■3>995 ■ , 


..88 
'■83 


H3965 

3-7 : . , 

67189! 
)8.2867C5 


3-34»9 
- •7854 

■33956 

167445 . 
1679.2 
. .234423 


2.76223': content. 


■ 2.6302260^ , 
.38 




■2I04r8o84S» 
789067818 




4)9.994859028 


Content of the cone 


3.33*619676 



Q.J 
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Problem III. 

7ofitii the content of thefruflum of a Tyramid 

or One. 

Defikition, a fruftum of « pyramid, 
&c. is the remaining part wh«n the top is cut off 
parailel to the bafe- 

KuL!:. Find the area of tioth the greatet 
and Ufftir'-cndi i thea find a geometrical mean 
betwixt tbofe areas, which tfiree niiiQ.bers add 
together, and multiply by i ol the depth for ibe 
contenr.' ' 

i8 
14 i8 



324 
'44 

1296 

1296 



6 4066 



ri2)684 



4> ^C n)57 



426)2556 4.75 

2556 . i 



Content in feet zS.50 
Note. 



MENSURATIOH otf.SOI.mS. 17^ 

Note. The reafon of dividing by 144 is, that 
thebnfes are talreit in iQche*r aftd rh« length in 
feet I which i£ all had been tiken in inchef;,. 
and yiTu would h^ve Aie anfwer in feet, the talt 
opetitinn would be to divide tli« refult by the 
foM- inches in 4 ii>ot» inllead of the fquare 
inthes: 

Tike ufual way to tneafure fuch foHdi, it to 
take a fquare »hont the middle of the piece, 
which they tak^ to be a mean fquaret Thp 
way when the 'piece is pretty near ai thick at 
one end as at the «ther, is fomeihingnear the 
truth J but when there is a great difproportion 
between-tbe ends of the piece, the etror is con- 
fiderable', and falUSiort.of tl^e ttoe content. 



Of theJrt^iB/(j 4 Cone. 

Tlie rule is the fame in effeft a* t he frui?um 
of a pyramidt but ihe following may prove 
f:imewhat /horcer for the fruflum of a con^ than 
the fotmer ; »i«, To th» reilangle or produil of 
the diameter nf'ih* two bafei, add the fquares- 
of the faid diiHnetefSt«t>d multiply the fum b? 
.7854, the produft Will be the triple ef a mean 
area, which ni«nipTy^ by } of the perpendt- 
cular height will give the folid content. 



See &» votk in th« next p^ge. 

- L- .....Google 



174 STEKEOMETRI, on. 



|8 


18 


■ 9 


- >8 






I«21 

'St. 


:i* 






; 567 


. ,3>4 


- - ■■ .^su 




2l6S 




ISJS 




4';36 




. 3969 


{)I4JS 




12)445.3218 






475 


ij;37->"ois 




3.0925125 




. 4-75 




1^4625625 




216475875 




123700540 




It 14.689434375 ^ 





Therommonmctlio^ nfedta ineafurin^tbere 
folids, ii to girt rhem about the middle between 
both ends, and take « 4th of the compafs and 
eftimate it as though it was the Iide of a fquare, 
as in the remark od the cylinder. The method 
is bcft adapted to the meafiiriog oT timber trees, 
and' ronnd timbei for fale, and fcems chiefly 
defign'd for that purpofe, as foOiethingconfi- 
. derable 



MEKS.UIiATtON OPlSOtiPS. ryj 

4jerable~aaght to be allowed for wafle, &c. (be- 
fide the bark) before fach timbef can be fit lot 
ofe ; but'iD other matters whete ir is required 
to be more exa^, the lofs is great, 

The greateft error is, that all circular pieces 
are iitge;neral meaf^rsd by this method,, either 
OH account of its eafe, or through ignocance in 
knowing no- truer way: But let tbe.^fp!Iowrng 
remark explain the nature of thii cuHomary 
metho^ nfed in •rough timber fcr fale j that is, 
meafureis- md workmen reckon 40 feet of un- 
hewn or tough timber to the Ioad> fuppofed to 
"Weigh about a ton, or ao hundred weight: For 
an hewn limber is meafured by the f^uare, it ii 
near "eitafl | but rough timber is meafured by 
tTie girt, or quarter compafs, and i» about 4 
lefs tnan cxa£^. Therefore in buying of timber, 
-it-^unoants to much the fame, whether it be 
meafiired by the quartet compafs at 40 feet fo,- 
tid to a load, or meafured exaA at jo feet .0 z 
toad. 



Tuothtii IV. "'■'■■■■ 

TofitiS the content tf a^arahlk Conoid. 

■ RviE. Multiply the area of the. bafs bjT 
lialf the height Cor the fdidity. 



See the woik ii the'aexi p»ge. 

■ „:..,Googlo 
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,8, " 

. S4 




7.»9 

•7>S» ■ ■ 

2916 ■■ 
Slo$ 




, 5-725566 




400789*2 : 

JI 530094 ; 


Content 


5-5537WM 



Kote. -A parabolic conoid is i t>f itscircum- 
fcribing cylinder $ and an hyperbolic conoid 
(being much io the fame form) is ^'^ of ■(< c>'~ 
cumfciibinf cylnJor:- The difference lies in 
the curve towarcti its bafe, that of the hyperbo- 
lic kind' being left cvnred than tin other-,flS it 
approaches its bafe, and therefore £alU off from 
ita center, haTinffthtovfEde'linesmoreAraighr. 
TPxolLEM v. . 
To find tbi content of a Sphere, i£c^ 

A fphere or globe ii a round folid body, and 
IB 1^ parts of in circumfcribing cylinder. There- 
fore, intjltiply the area of that citcle whofe di- 
ameter i« eqQaltrrrbe'ginhi'ssxis with f of rhe 
globe's axis Tot the content. Or if vau multi- 
ply the cube of the diameter by .'5236, that 
will 



■ MENSURATION or SOI-tDS. »tr 

viH give 4l)« (oliil cootent. Otherwife, mul- 
riply the axis or diatneter into th^ circuinfe- 
tenoe, t^e produA ii tlie'Tiipefficiil conteer j 
which multijiliAd by a ;fiiLta furt of th« axis, 
fives the folidity. 

A fpbecoid bears the fame* proportion ko W 
circunifcribing cylinder as the fphere does j 
therefore iguhipty the area of fne cmjngatc 
axis by | of the tranTvetfey and itie proaoS is 
the content of the f^troid. 

A Sphere. A Spheroid- 




Content 



1.773480334 
Content of the fpheroid. 
Hat ' 



77« 5T£REOMETRT, o» 

,Hcic, follow? fevemi ^Hul prgp^ftm$ 
1- about the ,Spbere.. ■- ■. 

,Il4vif)gphe attis ^ 4 Rlphe, or diameter, itcfi'id 
I ./ ■.:- tht fupi^inl content. 
'. ,;,.As^J is »<» 3.1415917, fo i» the fquareof ihe 
;?Hi»' to .the, fMpsrficwl CfWrtent. ; 
Sy the ' circumftrttae (f a ^eie, io ^i tbt 
.; /"P'Tfii^i co'mtnt. , , . 

As I is 10.31832, fo is the fquare of the cir- 
cumference to the fuperiicial content. 
Sy the circmnftrence of a gie&e, to find the 
Jeiid content. 
. As 1 is to .0165S7, fo h *He cube of tbe clr- 
-camferenre to the fo lid c 6Meht. 

■ Bsving tie folid content ^aglohe, to m»kt a 

\' eitbe t^ual to t'lfe- s\obt. 

■ Extras the ctbe rool out of^he foIJd content 

of thejflobe. ^ . : 

'^'Sy t'pe etxii of ll'0bhe, tamxTuflcule tquai to 

the fiUd'contelft thereof. 

. As J it to .80504; fo i* tjieaiis to the cube 

■ raatt'&x. 

Sytii't circumference qf a ghhe^ to make a cube 
■ [ equal to the fohd-CMUHU 
As I- isV_.25655(5, fo ii the cirtamference to 
jSiJBCijbe root, &c. •, : : • . 

■J^^the axis oj a glohe, td^make'afquare equal 
' —t«-fi*t-^erfiiial content of the ghhe. 

As I is to 1.77854,10 isfheaxjs taihefquare 

V , ■■' • ■ . -) ''"-'-; Pro- 
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Proslbm VI. 
Tefmd the cimttnr_tf;tbff^ite%% vf a Sphire. 

%vi.^. . To, Jhree, times the. fquaPe of half . 
the fegraem'j bafe, aifdtte fquare of tbe height' 
ot?«fed-fi*ei TOBltfpry tfcis <utft byth? ver^akl 
fifl*fc and thut ptpai^,hy,L5a36'.3iias(i;tlWa:ia,ft J 



_,^P^_ 



452y64 



/ 2.«4 






'\ 


■: 264; 






••' ' 396 ■ 

: '!-■ 1.7424 






' , ,"77""" J 


rt 




■ , 5.aa7J 






-. , ■ ■4489 


. . 


.6, 
-67 


^ r ,' S.6761 

• -;■>■"• .67- 


.'■.■■.,■, _ 


■449 


:'j- -,-346566 




.4489 


- - .5236 






02817921 


-^ 




n4o8gOT 


«,w^f 




. ' .'. 7S?.i9J4- ' 






19014955 






Content 1.9912439932 





ite' STERSOMKTHari or 

' s«:o»is«'Vir. . ' 

yo fini the c'mttm if tbt finfim of- a Sphert. ■ 

R'vLE. 'Ftftlvv'titea-of'tliBfraftuai^ jiime- ' 
ttt, fldd the aieit 6# tl^deptfa,. mbre one third' 
of the fame area : inulriply.the:fam-by batf tiM ^ 
depth for the coiAent.' 

28 

224 

56 

784 

•7S54 _ 




•7»S4 



3"3« 

3920 
6272 
548S 



S-7S36 • i)j9 



615.7^ 
fti6.Ha»- ■ ij7o6.86 

235.il IS 

458-2336 



7791 r68Q 
15582356 



ConteBt 23373.5040 



ME*rSURATlON OF SOLIRS. 
Problem Vlll. 



i 
1 

'^ A parabolic ^wipdla if -A of "" ci 



Therefore, multiply the area of 
the diajneter wicli .t^ of the gr^at^ft firdinate 
^ox the content. 






'°5.. 



1.7* 



344 
1204 



2.9^84 

•7S54 

1 18336 

I479ZO 

236673 

207088 

2'323Si736 



1 6264691 52 

464705472 



SolW.content 6.4594060608 



K. 8. The folidity of any itrtga\aT body 
may he determined by immerfing the fame in a 
velTt;! of waiet ; for the fulid content of the ad> 
ditinnal fpace occupied by the fluid .on account 
of the immer{ed body, will be e(]ual to the fo- 
'.lidity of that body ; and thus may the folidity 
of ftatues, &c. be very exaflly deCertnln'd. 

R Here 



.HJK-. 



tSi STEKfiOMETRT, OIL 

Jfgre foUows foms various Examples in 
Mensuration. 

There ii r court whofe length ii 2]| feet, 
an^ brezdth 17^, which it (u be pav'd with 
ftonet eich 18 inches fguare^ bow many fnch 
ibflcs will pave it t 





J1.5 




'S 


'T-S 




'■5 


107 




?5 


1505 




'! 


115 -• 




i.«5)S76.>5(l6r 


Anfwer 




MS 












15IJ 






'350 






»«J5 






157s 





.Cotiglo 



MENSURATION or SOLIDS. 183 

tf a board be 19 inchci broid. hq« much in 
leDgih will maks a fquarc foot ! 



— — Inch el. 
»9)M4C7-57 

133 ADf<jver. 

no 
9S 

150 t 
»33 



How many fguire ro^i ire thrrts h? a witl . 
which li 8U f»t lone, n^ftet nig'h, am) a| 
brleki thick t 

NQfe. Brlckworlc ia gcnernily eOt'mato.l hy- 
- (lie rod fquare, which contains 272^ fquare.. 
feet; but lor pradtics 272. Alfi> bricklayers 
compute or value their work at the rare "I a 
brick and anbnlf thick; ami if the thickncf^ (.f 
the wall fhould be mate or leTs thin fuel), it Jt 
redocrd to that thicknefs by multiplyinp the 
areaof the wad, by the number of haJF bncic^ 
the thicknefs o( the wall i»-of. and dividing 
the produfl by 3. 



See the woik in the next page. 

R z 87.45 
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572)1090.625 ( 4.C09 
ic88. 5 

2625 3)20.045 

2^48 

. -^ fr.6ffi6. Anfwer. 

177 ^ 

TofitiH boio much in length makes afelidfoot of 
atiyfiutrtd or regular timber^ (i. e.) fucb as 
havt e^udtbafesi 

RvLS. Always tlivuls 17^ (tbe folid 
inches in a fcot) by the ares of tha baffl } th% 
quotient is the length of the foot. 

If a piece of timber be 2? inches deep, and 
1; inches broad, how much in length will make 
a folid foot 1 

Inches. 
'33o)i728C5.23 

1650 Anfwer. 

22 780 

15 ' 660 

110 I20O 

22 990 



MENSURATION OK SOLIDS.: 185 
AJmit a fqaare piece of timber in form of 
the fiuftom of a pyramiii 12 leet long, the lide 
of the greater bafe 21 inches, and the fide ot 
the leffer b.fe 3 inches i how fat ranll be me«- 
fut'd from ihe gtealet end to cot off 5 folid 



feet! 

10.5 half the greater fide 
■ i.s half the leffet fide. 

F. 

As 9 : 12 : : 105 



9)126.0 

SFeet t^e whole length 
^4 i of the pyfamid. , 



441 . . 

H 

1764 
44' 
t)Si74 
144)2058(14.3 Solid content of the whole 
'44 S pytamid (»ery near.) 

618 9,3 The remaning part of the 
t;jf, whoi« pyftmid when the 

i 5 folid feet are col off 

4^° iron* the greater end. 

432 ■ 

Stc pait of the work in the nexrpage. 

H.3 '4 



J»6 STEREOMETRT, or 



5* 
. .u 

196 

■ "* . 
784 

196 

As 14.3 : 2744 : : 9.J 
93 

- 8232 
24696 

i4-3)2S5'9-2('784-SS9 
143 



1209 
1 144 



652 
572 
8co 
7'5 
■ 850 
7'5 

131" 
1287 



See the temalndei ol' ibe work in the next page* 
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I i.87> .. ^ 

?2.S ... 






. *399S64)'*99*°°0! 
. : 87^128 



441 a iogjr)4i 9887200a 
F. ; 39690.946S9 
Anfwer 1.871 — ' — — 



nz. 21.452. inchet' ' ^*r--f^ . 

N, B. I have not any where treated of gi- 
▼iiig up the content by Strale and Compafles, 
nor have 1 as yet made any mention of tne Sli- 
ding-Rule, the, treating of which I have n- 
ferved for tie following atticle of Gaging ; ha- 
ving each example woik*d both by pen and' 
fhding-rDle $ fo that when a petfun tomes to 
imdetftand ihe nature of the Aide, he may make 
ufe of it in jny other praftical cafe as -well as 
i^ S^S^'^fi > ^'^^ ^^^ improvements on the Aide 
are now become very ufeful, and ate fat more 
expeditious and convenient than that antique 
method of computing the content by fcale and 
oompaffes. 



GAGING. 



G A G I N G, 

•yHAT gaging is inclodfid in the fcience of 
. * Steieometry is very plain ta be andetftood, 
IS the capacitis&AT^onteUs of all forts of vefTels 
for liquors, Sec. t£e coippotetl as tho' they were 
really folid bodiei.. ;> 

And herein Iprefffppofe that the learner is 
already \^\\, acguaintrd WJth the priDcipal 
rules of Mithmetic, efpecially in multiplication 
and divinon, bothjn wliole numbers and deci- 
mal parts i and he ih'ould Hkewife onderHand 
the tul^ of proportion. . Alfo he.ougbt (o hav« 
fo much skill infoUds as to determine at Gght 
what fort of iiglir^ any utenfil is of, or wh^t fi- 
gare, &c. iV'nnty'be r'edeca^ to, fo that tt» di- 
menfions may be taken, and the-content thereof 
computed^as near ^% pnilible j.for there it not 
any tua or ca;k, &?. fo regularly macje, as by. 
the rules of art 'tis tegnir'd to be, LikewifB 
the leatnet mutl know^ that all dimcpli»ns in. 
gaging are taken if! inches and decimal paru 
of an inchi for the<nntent cf a gallon or bii- 
Jhel, &c. is kno.wD by the ftandardof its' kind 
, to be a certain number of cubic inche«, .&c. - 
which I fhall further acquaint my pupil with. 
And he muft alfa know that in the buGners of 
gaging, all fupetficies or areas are always un- 
aerftood to be one inch deep, otherwife ic could 
not be faid (as in the gager's language it is,] 
that the area of fuch a Tquate, or fuch a circle. 
Sic. is fo many gallons, &c. 

Note. The barrel in the excifeis reckon'd 
at 34 gallons, both for ale and beer. 

] /hall 



G A Q 1 N G. iSq 

I fhall ftrft begin with finding tlie ar$8S of 
fuperficies in al« siid vine gaitons, and' in malt 
bufhels. 

E^AUPCB ift. Sirppofe a fquaretwI>Khhas 
all its fide» e^ual,) and the ude4$.5 inches; 
^ what will Its-area be in ale and wiiTc gallona, 
and in maltbu/heh? 

Rule. Multiply the length or iMWidtli (iw- 
ing here equal J into itfelf, and the ttftdnA will 
be the are« in inchei; then divide fry-^e cubic 
inches in the refpedive gallon, &c. and the 
ijnotient willbe cb« srea Teqair'd. 



282 in a tie gallon, . . 
.Cubic incllei. ^ 231 in a wine gallon. . 
a-maltbnfliel. 



r 282 in at 

c i aj; in a fl 
1x15010 a-n 



»82)ao7(xa5C7.34 
1974 . . 

062 
§4& 



11 65 

itaS 



See the remainder oTthe work in the next page. 
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4^1)2070,25(8.96 Wine. 
1848 



SIM , 
S07» 


1150)1070.1^.96 
)935o Milt. 


■ ,..49 


12900 



The famt ty the StUiag'Rult. ''^ 

Set e»ch pfoJ)«f aiVifpr ndon A-to« fid* of 
ih« fqmr* 00 B, then agilnJvtia oihtfr Hda of 
th«fqni»Qn AtithVifei on 01 

A B A B 

r Ai zU . 45.5 I > 45,5-. y.sA al« gill. 

Vr», < Ai 231 t 45.3 ! ! 45.5 t 8.90 wine g«. 

C As 2159 : 45. S : i 4g-5 t .96 of a malt 

buHiel. 

£xAUPLE2d. Ii«t Aialeiigth of a tun, 
back, cooler, ciftern, cou(:]ij &c. . be ''45-3 
inches, and mean breadth S8.6 incLes j what is 
the area tn ale, wine, aad majt? 

Rule. Multiply the lengih by the breadth, 
and divide by the cubic inches, &c. 



See the work ia the next page. 



G AG IN G. 



'Ill 






87.8 

11624 






.>«.5g,.5.U^«, 




'593 
■ 4I» , 




»3')"»73,58CK.?2 
IIS! • Wine 


»f35 
1692 


■32J 

"55 


■43S 
1410 


-' 


.685 

,' "Sir: 


28 


688 . • 
462 


236 

si50)l2l73.5»C5-9» 
1 07 so Mtlt. 




«'23S 
1935" 






18858 
17200 





1658 



0. Google 



t9Z G A O J N G. 

Samtby the Slide. 
Set each proper diiiTor on A to the lenj;th on 
B, then agatnft the breadth on' A -is the area 
onB: 

A B A iB , 

CAs 282 :' 145-3 : : 8S.6 jJ44^.ale. 
Vi*. < As 231 : 145.3 : :*8.6 1 5i5;7zwine. 
CAB2150 I 145.3 •■! -88.6 : -5.9! malr. 

Mate. W-henoiieJength or breadtb iviH not 
£erTe« Bnd a-menn length or breadtk-this ; viz. 
take them -HI -fov«ral placet, and-HtWie -Ae to- 
tal by the nufiber of times taken, 

ExAH^irB jd.' If the length -of-tit«-bafe cf 
a triaaglfl'be'60 inches, and itsp«rj>endiciilar 
height 36 inches, what will its are^ be in ale, 
wine, 3^1)3 ;pialt1 

Role. ^Multiply the bafe into half its per- 
pendicubCr'"^ divide by the cubic inches, &c. 
i)36. . 23!)io8oC4,6 

; . ^24 Wine. 

i« ■ 

60 1 560 



282)1080(3.8 
846 *le. 



3340 
azso 



1386 



■84 



*f^o)io8:.o(.5 

10750 Malt 




s 






Ss 


D,...o,Googk 





G A G I _N G. 



Sytbe Si^e. 

Set etch proper divifor on A to the bafe on . 
B, then agiinft half- the peipendicolar on A ii 
the area on^B: 



yix. i 



A 


B 


A B 


Al 2il 


60 : 


: l3 : 3.3 >I>. 


Av 231 


60 : 


: 18 ; 4.6 wine 


AS2I50 


60 i 


: iS i .5 nuilr. 



. Nott. By the'Tame rule, jiju may eaffly find 
the aret of any irapeKium, or polygon, &c. 
Firll divide U into trianglei, and then &tiA ifae 
ireai oi thoie rrianglet in tnchea> th? fum of 
thofe aieas being divided by its proper divifor, 
will give the area regoif'd. But if it be a tra- 
pezitTm, one operation mi'y ferve. 



Example 4th.' Suppofe the diameter «f a 
circular velTel to be 45,; incheS3 what is thu 
area in aU, vine, t>i)d malt ? ~ 

Rule. Di-vLle the fquare of the diameter 
by ibefe circular divifore, via, 3^9 for ale^ and 
■294 for wine gallons j and 2737.47 for malt 
i>u(hels. 



« See tilt woik in the next p»ge. 

- 8 - 45.5 
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45- 5 

45-5 




■ 294)»070.2S(7.04' 
2058 Wine. 


a»75 
i8ao 


%. 


.1215 
ir76 

■i2 


35912070. i5( 
- 1795 


2752 
25'3 




a737-4?)io?o.2*)c<.75 

1916 229 Malt. 

1540210- 
13M735 


«39S 
SIS4 


C- 




I71475 



Sytbt Slide. 
Set each of the above dirifon on A to the di- 
ameter on B, then againft the faid diameter on 
A ii'ihe area on B : 

A B A , B 

TAl 359 : 45.5 :: 45.5 : 5,76'aK 
Viz. / As 294 : 45.5' : : 4^.$ : 7.04 wine. 
^As»737-47 = 45-S = = 45-5 = -75 malt. 
Example ^ili. Let the tranfvetfe dJuse- 
ter of an eHipllsbe ;; inches, and conjugate di- . 
' ameter 4; inchet } what** the area in ale, wine, 
and malt T 

Rule- Multiply the tranf»«Tfe diameter by 
the conjugate, and divide by the ctrcolar di- 
vifori. - 

See the wotkin the Aext page.' 

■ ■ , 55 
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ss 

275 

220 


294)2475(8.4 

21(^2 Wine. 

1230 
I176 


35W24;!(6.8 
2K4' Ale. 


a 



J210 2737-47;247?ooo(>904 
^ft?^ 2463725 Malt. 

"39* 1127700 ■ 

^ ro94988 



Sy tht Slide. 
Set etdtproper dirifot on A to the tianfverie 
diameter ott' 9% then againft the conjugate dia- 
meter on' A' is the area on B: 

.A B A B 

„. fAs asy r 55--- 4J'fi.8 »Ie- 
Via. /As 294 : 55 I ; 4'5 : 8.4, wine. - 
CAi 2737.47 ! 55 :: 45 : .904 malt. 

' f%e folh'wing Btamples are tdcotnpnte tht ron- 
tenfs of alt foHd boiJet t^ed'ik ^agtm. 
£x'AHPLi6th, Suppofe a cube whoft; eveTy 
fij? ii 24 inches $ what's the' content tnale> 
wine,. and malt X 

^vX^' Cbbe the M« add di'vifls iy the 
f^aare ditifori. i 

See the woiL in the next page. 

. S z , 24 



»9' 



■ 24 


23013824(59-8 _ 
ii;S- Wmt, 


. / 


2274 
• 2079 


- 576 

I15» 


102 
- V^ 




2150)13824(6.48 
12900 M«it. 


6 


6400 

4300 



Up(t|vilieii»/(yow'n find thefefquare gage- ' 
points onthe fide D, being the fqaaie roots of 
the. foil d inches in each refpefliffe gallon oc 
buOiel, viz. 16.79 f"^^ ^Is ! '5''9 f°' wine j 
and 46.36 /or malt. Then fet each gage-point 
on D to 24 on C, and againft 24 on D k the -con- . 
lent on C : 

D C DC 

■c A* 16.79 J 24 : : 24 : 49 ale gall. 
Thns< As 15.19 : 24 : : 2+ : 5.9.8 wine gali. 

^As 46.36 : 24 : : 24 : 6.42 maltbulh. ' 

Exam- 



, G A G I Ji G. 197 

Example 7th. - Jldmit « prifm In form of a 

fitralUloptpcdoB «* foHowij '4;>6 inghet in 
eagth, bT«adth ij-^ inches, and depth Zt.i; 
inchetj what's the coatent in ale, wine,. an^ 
malt ? 
Rule. Multiply the length bytlw breadth, 
■- and that produft bj ihe depth, an^ divide by 
the fqasTt diTifo[|> > 

45.6 a3i)2696i.oCn6.7 

-27-S 231 Wine. 

2280 386 

• 3 '92 ., - ajl 

■912 



1254J50 ' 1386 

^1.5 

. 1650- 

61J0 16 I 7 

1254 



4J 



' 282)2696i.oC95.-6' "2150)26961.0(1^,54/ 

^53? Ale.- . 2tso Malt. 

i5«J ■546f 

1410 4300 



i7'o ii6ip ■ 

1692 ■ - ■ ■ io75'o' 

^ • 8606 



S3 Tfl 



t98 gaging; 

7o work the/erne hfttiHiSe. - . 

Firit find t DKfln Jnoptfrtioital betwixt t^ 
length and the breadth thni j fet euh«r of th« 
two namben friven upon Sto the fame on 
C, thei) teainft the oib«r number on X) is tb« 
meiQ »9Dir*d on C $ ' 

DC DC 

TIB. Aj 37.5 •• 27-5 '• ■ 45-5 : SS.^meanlengtfi^ 

TJien fet each pfoyer gagt-point fpf a fqairB 
to the depth on the lines C ftiw D, .and againlt 
your mean is the content. 

T> CDC 

cAs 16.79 : 21.5 : 15-4 : 95,6 ale. 

Thns^ As 15. IQ : H.5 ; 35.4 : 110.7 wine. 

^Ai 46.36 : 21.5 ; 35.4 : ia.,54 miit. 

Or othervtfe you ma; find the coiteot upon 
(be Itde or the Rult A and fi ) via. afrer find- 
ing the area, fet i on A to the area on B, 
then againfl the depth oB' A k the content 
otiB. 

A B A B ^ 

rAs.282 : 45.6 :: 47.5 : 4.44 J 
^AS2I5»: 45.6 :: 27.5 j .58 J 

CAs I 

Theo^As r 



(As 



I ■ 445 " 21.5 : 95-fi7i 
I ,: 5^2 '.: il.5 T Ii6.7>5 
I ! .58 ; : ii.5 : .11.^^^ g 



^ote. ^rota the fb'rieoing examples it will b« 

' oHions how to find the cqAtent of eny fqaare 

{olid or regalar prifm with laor* or lets fides ; 

viz. to raiutiply the area oftth« bafe b]! the 

depth- «od difide by die fqaarsdivifors, &c. 

Now upon the bottom orthe Rule, onder the 

lines K aad B, is a reveife line, mark'd M I>> 

- figni^iog malt depth i fa that if you fet the 

lenph upon M D to the breadth oi^B, then a- 

gainft ,the depth on A i* the content ob B. . 

-EXAMPLB. Let the leiigth of a conch be 
ass incbw, '>'«*4''> i6t, aodd^^ 7.5) wltat'i 
the coDteat in bulhe'ls i 

MD B. "a B ,' 

At i5i s i6t :! 7.5 : J43.2' Anfwer. 

Example 9tli. Sappofe^ veffel in form of 
atjlinder, whofe diameter is iS.'r inches, and 
the de^h 59^; inches • what^s tVe content ia 
ale, wine, and malt? ' 

■ KvtB. MoItiiJy the fqttire of'the diametea- 
by the depth, and dividft ny ihe circolar dt7t- 
foi».' 



See the worl in the next page. 
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38.7 

38.7 

2709 

3096 

ii6r ' 



I H <5i 




"*1§i"- 


'm 


V,l 





305 

1497-69 394 
• 59-5 



748845 
>34792' 



748845 2737.47)89, ij.555(3S.5 



359)89112.555(248.2 

7"8 Ale. 69884s 



821241 

698845 

S47494 



■731. 

■436 >5'35'5 

'368735 



.295» 

2872 144780 



Tie famt hy tbt Siidt. 
Upon the Rult^ on the fide D, is the follow- 
ing circnlat^age-points, (which are the fqoare 
roots of their proper divifors) vie. 18.94 for' 
ale, 17. 14 for wine, and 52.32 for malt. Then 
fet each" propet gage-point on D to |he depth on 
C, and againft the diameter on D is the content 
o«C: Thn. 



GAGING 



DC D C 
r As 18.94 : S9-i '• '• 38-7. ■ 248-z tie. - 
Tlxni As 17.14 i 59.5 ! : 3S.7 : 303.1 wine. 
t At 51.31 ! 59.5 I ! 38.7 ! ja.J m»lt. 

Example 9th. Admits tun of Tcflel, &c. 
in form of ibe froftam of a cone, thn^ (be 
greater dtameitr ^o inches, thvUffer diame- 
ter 30, anil tbe depth doincliei) ivhat'a the 
eoDteni in ale (aQoii t > 

R.ULB. Fitid. the irei ef etchbafef ir.d ■ 
tnetn proportional between thetp* multiply 
the fum of thoffl three by one tln^d pact of the 
depth or. height, and the ptodoaiathe eontctit. 

■ 30 - ..40 

30 40 



359J900C2.506 ; 359)i6oor4.4i« 
-718 Lefier are*. ;43ri Greater 

■ ' ■ ' ■. area. 

1820 " ■ ■■■ 1640 

1795 ' »436 



z;oo 2040 

a'S4 - . 179s 



- 346, - ' 2450 ■ 

' ' ''S4 - ■ 

See the remainder of the work in the next page. 
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4.456 

2.906 ■ V 

««« 

891a 

ii.i6t736(3f.Ml J)6o 

» — 

63O216 ' 

■^^ 1.506 

664)2767 , 4-456 

^a6ii 3-34' . 

■6681I11I36 *=-3H'' 



Xnf. z'o6;o5o ale'gill'; 



» C . D C 

Ai 18.94 = ^ '■' 3^ ' *-S*^ ^*^^ """*" 

A« 18.94 •■ I- : : 40 ! 4456 r**"*'' . 

^Si.506 : »t5<»6- ! : 4.45^ = J-34* »««» P"- 
■ portional. 



Ale gaQom io6.oS« 



G A O I it G. loj 

ExAbfPLB lotb. SupAofe the ditnenfiansof 
« tan or ciftern in fotm of rhe fruftum of a py- 
ramii), as follows ; tho 4ength of ih^ gteater 
bafe 96 inches, and iu breadrh 6^,3 i the length 
of the leC^r bafe J^.S, and ita breadth 4Z.7 
JDcbe* ; andthe depth 40,35 incheij what't ths 
content in mah bulWtl 



75.8 

1516 

303Z- 



2150)6268.8(4.915 



4300 Greater' 2150)3136.66(1.50^ . 
— area. - 2156 licfler 

19688 Ilea. ■ 

19390 10866 

loyo 



338=> 

2159 I 1660 

-t-- — , IP? 50 



Seethe rematndei ofth^ work lailieautFilge. 
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■■5°5 

■4!75 
145750 
■ '9'5 

i-387<>TSC>-094 
4 Mean. 

409)3879 



4184)18975 
167JS 



6-5'4 {)4»-35 
■3-45 , ■ - 



26656 

;954i 

6514 



Anfwer 87.6130 bufheK 6.514 

TT^e fame ly the Slidt, 
DC DC 

A( 46.36; 65.3:! 96 I 2.915 greater area. 
Ai46,36i 75.8!: 41.7: 1.505 leffer area. 
A*z.9i5 : 2.915 - - >-5o5 : 2.094 mean* 

This fum multiply'd by jP*".^ 

of the depth gives the ^6.514 

content a* before. J Note. 



G A G J N G. ioi 

Note. If you woaM gage a globe, ot oval . 
folid, or the ikgmentpriraiam of a globe, &c. 
,ybu may worlejas in rQenfautioni they being of 
little Qfe in p4±Hcal £!'g>"^* 

A praBical ruU for^ding the ceiuint <f any 
eoHicat tin, ccfper, by-tut, er catk. 

.Take 'the iiimettr fomewhat above the mid- 
^ie, if It bebi-oidbf rit top than at bottom, or 
on tlia cpntriry, foihewhat ncKtte. tb« bfoadelt 
«»ii,«idthas[t iereduc'd to a cylindei: Then 
multiply tl}a Iqu^'e of the dumeter by the 
depth, and divide by the circular divifors, dec. 

32ii fitla-xi/ig is tht prafliial mtlbad of inching, 
'- g.'^S**'S* (i^fififS tfy fun, coftper, &e. in er- 
1 Mr far tbt rtaiy cafUni up 9j each g$ge, 

whether the fides are ftraight or not from top 
to bottom, you are to-take your i'e>eral areas as 
follows J that is, the area to each dianieter'laken 
in.the middle of every lo inches f;om the bot- 
.tom upw^ds ; thus, the firft diameter at ^ inches 
from the bottom, the fecond at 15 inches, &c. 
and each of thefe areas ferft for 10 inches one 
above the other: A fpecimen of which is id 
the next pagei 



Depthi. 



„ Google 
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Depibi tonlnb 



Pcplh 4^-5] Arets 




See tile content 
upon evety inch of 
the depth, (at fix- 
ed in the ^itnen- 
,fion booKS of ex- 
cife.) 



Gall 



Whole 
content 



7-2 
I0.8 
■ 44 
tS.o' 
lli6 ■ 

1^2 
!».» 

3«4 
3*.o 
40.54 

.5.08 
4962 
54.16 

i;8.70 

63.24 
67.78. 
7^.32 
76.S6 
- .40 
86.74 

92.08 



Deplbs Contenti 



. 97-42 
102.76 
loS.to 
n3.44 
118.78 
lJ4.f2 
i29.4« 
134.80 

19 57 
144-34 
149 M 

'■53-88 
58.65 
163.42 
768.19 
172.96 
177.75 
182.50. 
187-27 
192.C4 
196.81 
199,195! 



D,,...o. Google 
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.Or CASK GAGING. 

7o gage a cask in form of tie middle frujlum 
of a fpberoid^ or tbofe much curved. 

Rule. Firft take the difference betwixt 
ihe bun^ anJ head diameter, and iriuhtply it 
by 7 tenths, adding tbe fame to the head, and 
it will reduce the cask, to a cylinder: Then 
muliiply the fquare nfth* diameter by the 
length, and divide hy the circular divifuts fi/f 
the Content. 

Give np the content of the following eicam* 
pie of « fpberoidicat cask, ia ale and wine 
gallons. 

^ 20 34?.25 

;>? , ; ^4. ., 

I09OO 
6841:0 




3.C 3 $9)8 2 14.00122.8! 
718 . Ale. 



1034 

■718 



316.0 
287Z 



2»30 

28.72 



Seetherem'aindetof thewotk in the next- pa^. 
T 2 . : 294) 



zsS Of cask gaging. 

a94)8»i4.»cC27.9j 
,588 VI roe. 



2760 
2646 



«5« 



7%t /am by tU Siidf, 
i) C '-D t 

2A»i7.-i4 I 24! f 18.51 *7'9 wlnegtU. 
N. S. Th«r.« ars tHVc* fqrtt of eatlci befidt 
ihf cooieal oaei, &c> 

.ift. Theiqiddlefnifttimof a fpheroid. 
2d> The niddh jTnftnm of « pRrabolie 
y fpindle-. ■■ '' 

3d. Tho middle ftaftum of two para- 
bolic conoids abutdflg upon one 
'. common bafc 

There -are tolet for findiag the bontent of 
each fort feverallyj bst in ftenecal praflice, 
and particular that of the excife, fuch casks »e 
refpe£lirely taken in the ift. variety (as is te- 
prefentcd by the figurt in the preceding page) 
to that one general rule may ferve for bulged 
cjski. '■,■■'' " ' 

t . If 



Of pA^^ GAGJNQ. . aicg 
U yoa wou'd gage each fort feveraHy, the 
nearei jpu^hoi is to J»uUipIyibe difference nf ^ 
the 6bnj[ ah3 head dianietets by .7 for the firll * 
form, which ai^ ihoi's much curved.} by'JS^ 
for the fflCondioTOt, if the ftaves be fonvewhat 
lefs curved; and by .6 for the third furrn, if 
the ftaves between the bong and head be very 
Httle curved; than udd tne produfl to .t,hB 
iiea4 diameter, and tfie fvxn is imeandia- 

" Isl. B. When you meet with catT:s tepre- , 
fenting the lower frulhims of two equal cones, 
you iHayeithe;- moltiply the difference of-ihe 
bung and head diameters by .55 a* above, or 
you may gage them as fruftams, &c. as in the 
gth example. 

Note. The dtflg^naMine of the fpheroidical 
cask in the precedhi^ example will be 21.2T9 
inches. T4i'us another catk in the fame farm 
win hold. 78,g?!lons win? meafore if the di- 
■ (nenfions aire las followi'j viz', head (liam«ter 
24.286 inches, bung diameter ■28.^34, ^ength 
31.225, anjl (^iagon^l 35. S39 inches. ' Then if 
yon would-fiffd'lhe ccmtEnt'ofany c'aik in the 
f^rpe . foi^m by the diagoBal^ine only, ob,fetv« 
jhis |>rojiortlon ; '^^ the cube of ^y^9 i» to 78 
gall, fo rs the cube otany given diagonaJ'.to the 
content of its cask. For example ^ Suppofe^a 
caik whofe diagatisl j> 53.84 t ilay, at f bte.ciihe 
of a5.8j9 ;» 10.78^311. ioii thecubs of .53.Ji4 
to 408 wine gallons for anfwer j and fo wiili 
any oifaer cask of like form. 



T 3 ^^dia. 
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u^0in, to gagt casks By the Siidin^riite. 

Upon the fide of the Rtlt n plae'd • tine ol 
inchei, ind uoder it three other lines fi^ifying 
the three vuieties, the vfe of which ts to re- 
duce a cislc to a.cylinder. 

Rule. Firfl fubtraQ the headfrom tb« buns 
(diameter, and find the difftreiice on the faid 
line of inches} add that number (which you , 
find againfl fuch difference^ to the head dia* 
meter and 'twill reduce the cask to a cylinder : 
Then fet the ga^e-point to the length, and %• 
gainft the meas ditmtter is the eotiteiit, 

E:cAMPiE. GireD the bead diameter 24.5 
imhes, bong dismeltr 29.7, and let^h4S) to 
find the content in ale aad wine gallons ? 

As 18.94 : 45 : : 28.14 : 99.7 ale gallons. 
As 17.14 : 45 : : Z8.I4 .: I2I.Z winegallcni 

Mothtr Exati^e by tbt Rnle. 

Let the head be 19.6, bang diameter 24. ;, ind 
length 28.2 } what's the content in wine and 
ale gallDml . 

As 17.14 : a8.2 : : Z303 : ;o.8 wine galloiu. 
At 18.94 : a8,2 : : Z3.03 : 4I.6 ale g»tIoBt. 






C»ii3 

(yUtiAGiNO ^ Casks. 

Pirfi to uih^t fiindtBg Mtk, Mng p0rt fulU 

RuL2> ' Divide the~^wet or df jr inc&es by tho 
cask's length, and if ifae gnotient exceedt .'50CX}, 
add to the faid qaotient one tehlh part of tha 
excefs, but if it be nndbc .5ot», fubtraA one 
tentfa part of the nant i fb will the Aim or re- 
mainder ba a decimal number^ bf~ wbich if 
VoQ mnlriply the content of the Tcfiel, the pro- 
duft will be the qnantitjr of liqaor tbereta if 
yotif dividend was tne wet incbei, buf tbe quan- 
tity of liquor which it rcqDired to fill U ap 
if the dividend was the dry inches. 

Obfcrve in allaying, -that theie tnnft be 4 da- 
clmal place* at leaft in the qnqlient. 

ExAMPLB. Snppofe the cask's eontent to 
ba 61 gaflons, ^hole l«n0h is ^z -inches, 18 
inebes wet, and 14 dnr i wbat will be the con- 
ndoed lienor, iind flfo .the racnity? 

32}iS.oooo ( .0Z5 

160 .00625 <^B ''^*'* t*^ t^ excels. 




160 34>69375 containM Vxcgw, 

' iSo -*■■■ > ■ > ■ ■« .j 



See tha ramaiader of the work in' the next page. 
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lit Op ULLAG|IN(r op CASKS. 
f.tpoo 

J28 A. . 
— ' — .0625 



"^ 


.00625 9W >°^h 






-^^ 


•«."»5 


*»4 


.«' 


160 


• .<- ■:-- 


43«»S- 








26.30615 ,T»ciiUy. 




r,2IIl.- 


-Prftof 61 g*B. -■ 



. 'Upon-ti^-(aIne£de«^jhe)Kff/« C ah^^D are 
two tinei markM' with- j' a g iwent ftattdiag and 
fegment lying. Firft fltt^bp bung's diameter 
on C to joo on fegmencAandingf, aad agaJnft 
the wet inchia on C >• •- 41I1 nDinb«rr which 
keep: Secondly fet too qpan the Hoe B to the 
cask's content on A, theiiJagifi^ft )hfe nnniber 
laft found yoQ'Il fiod-the -9wistk]y-«r liquor 
contaised^ ' ' !■ .■■,■■ 

N. B. By rii c fam e rw le -yua .find how 
much it want! to fill it up if yon wb t tife of 
the dry inches. 

'■ 'To 
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'^0 pnd tbi utlMgt tf a catk isahieb lies on ^ 
otu fiif. 
RtJLE.' BiTide Aft wctordry Jncheiby ibe 
baiig'adi«ni«ttri if theiqooticntbc tjaov^.KooOt 
add 10 it i pan of the axccfa, and iilauiply 
that fum by the cade's, cojiteot for ihe liquor in 
ttie cask } bot if it be tinder .§060, take from 
it one fourth part of what it wants, and malti- 
ply ib« remainder by the cail[*t.coiit«At tot tb« 
' ligoor which is wanted to fill it op. 
. Example. Let the ca^k be' the famftas 
before ooly in aa|Ot|)e>' pofitton, and n^t fo fuU 
of liquor) coMent 6j gallonsi bupg diainater ■ 
iS inctlMi wet y.inehM, and dry a 1 1 whatii 
tfao Tuuit^, iiid coBtiiiiad llqBor T 
i8)ai^o'ooo C .7500 

■ ■ ' ' -7S^ '" 

■5000 




Vacuity 49.5645 



88)7.0000- C .2500 
56 - .^ft«j- 



.0625 



140 .i87S' 'SOW 

14Q „ 6l .2500 



Liyor hrArCT^-TT.-:;yyy- 



. '. >975 =J).2Soo 

...IJ250 - - — " — 

■ io625 



214 Of UI.XAGING:oy CASKS. 

' To, perfDTln tbe fatne-by lA'e. SJide; ioHovT 
the dire^ions of the fbrmtf rule, only make ufc 
of (he:Uirgctiin^e«d of t^t) bimg,:4:c.,- 
-■ Noie. In vliigmg of casks/tbef-conteWflrf 
ibe catk is alwtyi made ait of, wbe^et i( b* 
ia ale or win« gallons. 

Tsfind- t&i conttnt (f any Ix^tiid or edik of 
dry-goods in fitr,itici^s, igt. ■ 

Rule. Take a foiitt^'patt of the girt o£ 
ttie' bulge, and multiply' It .by itfelf, which 
iniiltiply by the lengtb of the yt.-iret,' and ta the 
produ^ add the ons^^th thereof, and the fum 
IS the content. '■ ' ' ^ 



EXAUP 

9 feel girt, 


LB. Let(liecfldcbe7 
how manyfeet f* 
F. .. I.' 

a — 3 ■ 
4 — 3 - 


betJmg, md 








^".i;: 


9 


T:: 




■ "S~"r~ 


7- 

7' 


— - 




." 4)35,--.? - 




&C. 


•.-,. 


Fieit 41 6 
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SURVEYING oi LAND 



I 



S the tppltcction of tbe rales of Planimetry 

to the meafortng and planing the areas of 
real 6eldi, groandt, &c. by the help of proper 
inftruments. 

In the following inftniClioiis for forreying o^ 
land, we- Oiall make ufe nf no other inflrument 
but the Chain, for ihat ufed properlyh the moft 
compU'at inftrnmenr fof the purpofe j far ex- 
ceeding tht beft plaiiv-tabJes, theodolites, oir- 
cuinlerentors. Sec. both in accuracy and expe- 
dition, whether the furveys are l^rge or fmall* 
from a fingle field to a lord (hip, county ot kingr 
dom, Therclore (he /urvey^or being furniffied 
lyi^h a.^liiio only, he may proceed, after. the 
foilowir^ methods, which a hitle pra&ice will 
make familiar to him. 

N. B. The chain is 4 pDles or 22 yatds in 
lenn:th ; it is divided into jco decimal pant 
ot finks, each link' contains 7.92 inches. And 
in ah acre is contained 10 fguare' chains, 
f viz. '10 in length and t in brca/th^ 0^ thct^ 
ire loooco fqnare lints in an acre. 



'Problem I. ' , 

To measure a three fiUd field, 

Rule. Mf afurct^untl it, putting down tli^ 
length of each &<le feparatcJy. , { 



£XAU- 



tie SURVEIWG OF LAND. 

ExA MTLE. Snppofo ■ ficia in the foUow- 
io£ Witf.be to be Bieafnrffl.; / 




^.20 



1 mesfare tlie Bie A B and SdA It 6.zo (or 
6 chaini and 23 links,) the Itde B C and find it 
3.40, the fide C A and find it 5-50, and it it 
ftone. ,, ' 

To ftot h. 
t)ttv 1 blank line u random at the line AB, 
ttien from any fcale of equal parts take 6.Z0 
with yoni divideri or coTnpalTei, and In it on 
that line from A to B and draw it with ink } 
then from the fcale of ei^usl parts tike J. ^o, 
fet one foot in A and defcnbe an arch, and taKe 
'3.40, Cet one foot in B and defciibe another aich 
to cut the former arch in C } draw the linei AC 
and £C and you have the true form of your 
field. 

To pti tbt content. 
With your compafTes take the neareft dif- 
tance from C to the tine A B, and meafore that 
on the fame fcale that yon tifed before, which 
we will fiippofe to be 3.03 for the perpendicu" 
lar CD; then multiplyj.ejbyhatf 6.20 »nd the 
produQ 9-3930 is the content required i which' 
to [educe into acres, roods, and perches, you 
mult 
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*nftpr.intoff 5 figtirei Au«, .93930; multiply 

. 4 
by4, point ofT^figuresind — — — — 
the left figure w roods 3>757io} multiply 

40 

by 40, and point off 5 fi- 

gurei, the left 11 perches 30,28800. 

N. B. The reafon of pointing off 5 figures 
to the right is the fame a« if the chaiif^and licks 
were fet down and work'd as one whole num* 
bet, and the produft divided by ipoooo Cthe 
fqnare lirlcs in an acre;) for any number of 
chains is fo many hundred linfei: Oihetwife if. 
you work the links as the decimal of a chain 
and divide.i'he prodn£iby 10 (the fquare cbaini 
in an acre,) the anfwer in acres, &c. will be 
^e fame. 

Problem H. 
To meafurt a four fided ^14. 
Rule. Meafure round it, putting down each 
jCde-feparately i and alfo meafnt'e oile of tho 
. diagonals. 
.^Example. Siippofc a field in the follow- 
ing foiok to be meafurad. 

'By- 



ziS SUR-VETING op LAND. 

I meafure the fide A B *ud find tt §.40, lh« 
fide B C and find it 3.20, the fide C D +.00, 
the fide DA 6.70J and the diagonal A C 7.20, 
and its done. 

To plot the fame. 
Draw the diagonal A C at random, then take 
7.20 from any icale of equal parts and lay it 
from A f^ C ) then take 5.40 in your compafTes 
from the fame fcale, fet one foot in A ana de- 
fcribe an arch: take 3.Z0 in your compafCet 
from the fame fcale, fet one foot in C and croft 
the former arch in B; draw tbc lines A B and 
B C- Then take 6.70 in your compaffes from 
your fcale and dtfcribe an arch, a!fo take 4.00 
in your compaffes and crofs the laft arch in Dj 
draw the lines A D and D C, and fo yon have 
the true figure of ^he field. 

To fini the cmttnt. 
Kow let fall perpend iciil an to' the neareft 
diftance from the angles B and D upon the di- 
agonal A C, and meafure (hefe perpendicn- 
lars by the fame fcale of equal pans that yoa 
ufed before; and it being a trapezium, you 
may meafure it as fuch } viz. multiply half 
the diagonal by the fum of the two perpendicu- 
lars, and in the produfi point off to the right 
hand % figures only (if you have no decimal 
parrs of a liiik,) and what rsmains on the let 
hand will be acres, &c. 



See the woik in the next page. 

Perpen- 
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Perfjen-i2 25 
diculari. 7365 

360 
1770 


Content 




2.1240a 
4 




.49600 
40 

19.84003 


A.R. P. 
2 19 



Problem 111. 
To meafitre a five -fideil. fiili. 
KnLB. Meilure round it, puccingdown eacli 
fide feparately'} and alfo ateafure 2 diagonals. 
. Example. Suppofe a £eld Id tb'e follow- 
ing foim to be meafuted. 




aao , SURVEXING or LAND. 

I meafure the fiJe A B dnd find it 3.20, B C 
and find it6.lo, C D a.90, D E 7.50, and EA. 
4-00 ) the diagonal AC 1 find to be 7-90 and 
rb« diagonal A D to be 8.80. 

To fht it out. 

Draw the diagonal A C at random, and from 
a fcale of equal parts take 7-90 and lay it from 
A to C ^ take 8.80 Irom the fame fcale, fet one 
foot i n A, and defcribe an arch t take 2.90 from 
the fcale, fel one foot in C and crofs ths 
former aich in D ; dtmw ,(he line A D for the 
fecond diagonal, and the line C D for one iide 
of the field. Then take 3,20 in your compaffes 
and defcribe an arch, and 6- 10 and croii that 
.arch in £; drawdie linei- A B and B C> tak« 
7.;o in your compaffei and defcribe la arch, 
alfo take 4.C0 and craft that arcb in Ej draw iha 
linet OE and AB and you have the true figura 
of your field. 

To fiad_ the content. 

Let fall two perpendienlari on the diagonal 
A D from the angles C and E, mcafure their 
lengths from-the fcale erequal parts that you 
ufed before, and thence find the content of the 
trapezium A C D E as is^before taught. Then 
let fall a perpendicular from the angle B upon 
the diagonal A C, find it^length from the fcale 
of equal patts, which multiply by ^ the dia- 
gonal A C aud you have the content of the tri- 
angle ABC, which added to the content of the 
trapezium A C D E (before iooud) will give 
tb« 
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tTie conKnt of th.e whole field « required i re- 
membring to cut off tor acres, &c. «s before 
taught. 

pRaBLEM.IV. 

To meafitrt afixfidtdfieJ^. 
Rule. Meafureioond K and put down eicb 
fid« feparaiely ; and alft meafote 3 of its dia- 
^nalt. 

Example. Soppofe a field in the follow- 
ing form 10 be meafuied. 




I meafare each fide and find rhem the fame 
Its in the Jigurt, and alfo the diagonal A C,. 
A D, and A £, and the field is meafiired. 



U J 
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To plot the fame proceed as in the latf ex- 
ample ; arid for the area you have 4 tiiangle* 
to find the content of. 

I. Let fait a perpendicular from B to the di- 
agonal A dt and nieafure it on your fcale, 
vhich mohiply by i AC and you have the 
consent of that triangle. 

3. Ltt falba perpendicularfrom C lothe di- 
agonal A D, and meafute it on your fcale, 
' which multiplyhy j AD^and the produ^ is the 
cdntenCof the fecond triang^le. 

3. Let fall a perpendicular frotn E on the di- 
agonal A D, and meafure it on your fcale, 
which muliiply by x A D, and the produfl is 
ihe content of ihe third triane;]e. 

4. LaAly let (all a perpendicular from F to 
the diagonal A E, and meafure it on your fcnie, 
which multiply by 4 A E, and the produft is 
the content of the fourth triangle. 

5. Add rhe contenis of thefe four triangles to- 
jreiher, and the fum will be the content of the 
whnle field. 

. Problem V. 

To take T.htflot and cement of the former ^ 
jided fitii St out flat ion in any f lace thtrt^ ' 
from whence you may fee all the angles^ as ■ 
iti the fsHoisinx example- 



m wcence you mayjee 
tbefoliotoing example- 
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Gning into the Held choofe fome convenient 
place toetein, at at 0, and let imrks be fct up 
«t ereiy angle i th«n lak« hnld of one end of 
tlie ehaifl ani.ftand -in O, and caufe anffiiftaiit 
to take holdof' the othet end, let him gn to- 
wards the anffle A, and when yoi) fee himfx- 
a£lly in a ftraight line with the angle A, btd 
him put down a pe^ at the end of the chain and 
leave it there at G ; then caufe your affiAant 
to go towardt the an^Ie B, and when you fee 
faim in a flraight line with the angle B, bid 
him put down another peg- at the end of th« 
chain and leave it there at U-} then caufe him 
to go tow«rd« the angle C, and put down a peg 
St the end of the chain at I ; thus do fgr atl the 
other angles. And when you are come to M 
ind put down yonr laft pegi meafure from it, to 
yonr firft peg at G, which we will fuppofe 93 - 
link* i 
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linlct • then meafare ftom yoar peg at G to yout 
peg at H and fnppofa it to be-91 links j thns do 
fof aQ the othar pegs, and put them down a« ta 
the J^un. Laflly, meafure the tine O A and 
fuppofe ir to be 4.30; then meafure the line 
O B and fuppofe 114.46, then the line 0~C and 
fuppofc it 4.4S, and fo for the lines D, E, 
and Q F, and then your work it done in the 
£eld } the next thing to be done is to plot it, or 
mike a plan of it, which it done thus. 

Firft tike the length of i chain in your com- 
pafTet front anyfcale of equal partu, and de- 
fertbe a circle } then from the fame fcale take 
gt links and lay it from G to H t and take 1.07 
from the fame fcale and lay it from H to 1 i 
and fo for I K 94 links, KL 1,20, LM .9;, and 
MG .93. Then draw lines from 3 at random 
through tfacfe fcveral points G, H, 1, K, I',.M j 
and from the fame fcale nf equal pant take 
4.30 in yout compsffet and lay it from to A ; , 
then take 4.46 and lay it from ''■^ to Bt do the 
fame for the other lines C, D, ti> E, © F j 
then draw the boundary lines A B, B G, D E, 
B F, FA,- and thus yoa have the true figure 
of yoar field. 

To find the content of this fnrrey, obferve the 
rules already laid down i via. find the content 
of each fingle tiiangle (being here 6) and add 
their contents together into one fum, and (hat 
wiQ be the content of the whole field.. 
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Problem VI. 

To take the plan and csntent ef a (uld at onefiS' 
■ tioH in any ttn^t t her e^ from whence the o- 

ther angles may be /ten, wirbeui aea/urin£ 

the dia^tnah. 

Example. Let A, B, C, 1>. E, F, G, be 

the field, and F the angle at wbicb you would 
take your cbfciyatioas. 




t. I/et an adiftant take the cbain and go to* 
wirdi the ngle G while, yon fUnd with liie 
other end of tne.«iaioia dic.«f^la Ft ^i bioi 
pat dow» t ptg iictk« «Dd«|toedkaui atili 
ud ktv« it (lier«4 

a. Tbe» 
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i. Then canfe hint to go-tnnrarcls rhe anel» 
A, and when yoa fee him in aftraight line with 
A, bi<l him pat down another peg at I, and 
leave it there alfo. 

3. Caufe him to go towatds.the angle B» and 
when yon fee him in a Itrtight line with B, bid 
him put down a peg at the end of the chain at 
K. • procMd in thu mannet for the anglei C, D, ' 
and E. 

4. Then go to the peg at H and mcafure to' 
ikt peg at 1 which I'uppofif 34 1 links. 

5. Tnen tneafure fiom H to K which fuppofe 
68 i links. 

6. Meafure from H to L wbicli fsppofe lOO 
linki, or i chain. 

7. Meafure from H to M which is 125 links. 

8. Meafure from H t»N which is ijj links. 
9: Meafure roand the field, patting downthe 

■neafure of each patticular fide, and yoor woik 
ii dons in the field.. 



To plan thefe obfirvathns. 

1. Draw the line G F at random, and from 
any fcale of equal parta take ido linki, or t 
chain, fet one foot in F and defcribe an arch $ 
then take 34 ^ from youi fcale and lay it from 
H to I on the arch j and take 6S | and lay it 
from H to K. on the arch ; alfo, take ico and 
lay it from H to L ; and 12; and lay it ftom H 
(0 M^'and t^c i$3 and lay it from H to N { 
draw riie lines FA, F fi, FC, &c. thro' die 
points 1, K, L, ficc. at random. 
. 2. Srom the fame fcale M eqdal .parts take 
3.65 tnd lay it ftom EtoG f and take f .64 m 
yonr 
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your compafle*, fet one foot in G tod crofs xba 
random line FAin Ai slfo take i.6c, fet otio 
foot in A and crofs tha nndom line F B Jn B > 
take 1.88 fet one foot in B and crofs Aa lanAom 
line F C in C » proceed in the fame manner for 
all the reft. 

3. Draw the lines PG, GA, AB, BC, CDj 
DE, EF, and yoa have the Iroe figare of the 
field. ■ / 

Ta ^d tie content. 

Having meafgred the lines FA, F B, F C, 
and F D, from the fame fcale of equal parts 
that you to^ the boundary linei from j ler {all 
perpendicntan a* is before taught, and meafure 
the $ triangles as in problem t^tb, and their fum 
will be the area of the field. 

K. B. Ton may as well' tike the plan of a 
fi'eld at any bne fiatiop in one fide thereof as in 
an angle, the operation being juft the fame and 
dierefote we Ihall omit it here. 

Problem VU. 

To take the plot of a field that, it fo irrtgfAar 
that from m one fiation you can fee alt thi 
angles. 

Let A, B, C, D, E, F, G, 8tc. be the irregu- 
lar field to be meafnred. 



..Coogk- 



^ 
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I. Begia 



I. Begin at A Mid. meafur* ^he trapezium 1 
as i^ taught in the former problems. ■ 
r " 2. Meafure tlie trapeiivms II, III, IV, V, 
trr Ii)ce maDiter j. aod laftly meafurc the triangle 
C D E. 

g.' Let fall ' perpendicnlai^ .from the angina 
'Wliieh' fabtend the diagonals, upon the diago- 
'flall, and proceed for the areas of' each lingle 
trapezium, &c. as is befor« tanghti the lotn 
of which will be the area of the field. 

}^. S. If an hedge fhould be crooked, mea- 
fnre in « ftraight line and take o^eu at conve- 
nient places from that Araightlineto the hedge; 
and if yoit divide the total fum of fuch ofmis 
by th6 number of times taken, it win give a 
mean breadth for the fpace containM between 
the ftraight line and the hedge: which part call 
up n a parallelogram, &c. 

. ^ Note. If a field be very large and irregtilar 
it it much better to meafure round it and take 
the an^t as you go toand, as in the feUowing 
problem. 1 \ 
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Problem Vtri.'; 
j() take tbt plot of a •woorl, commoti, pr, d large 
ebempian fiili, by mtefurin^ romi it, and 
making ohprvations'at evt'ry angle. 
ExAMPi^E. I*« A, B, C,rl>, E,' F, Q> B, 
^e a large £eld or wood throjDgji Vhifih y^u 
cannot fee to take the angles, but muif b« (ttCftd 
to rnexfute round jt. - . . 












M/'<i 



^-r<i 



v^ 



\ys:-:^^^ 



^'* 
^ 



1. Begin 
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I.. BfgiD at, A .tad metfure the line A B 
4.;oi wheii you w« at fi let an alBilant take 
thfl chate ftrsigWt fofw«fii ^yonrt^ii QianiiBg at 
B,) bid h'm pet down.* peg at b and leave it . 
th^re;. then-.,mqafur? »bng tho line JJ G on* ■, 
chain, put a peg at ^ and meafure rrom b ta ^ 
which fuppofu &5 links. . ' • 

'2. Meafure tne linfc B C S^iO; a'nJ when* 
you are at C Contihij'e thechain ftraight forward 
and put down a 'peg at the end of it at c ; mea- 
fnre frnmCtoc ontf chain, .pur down anorher 

fieg at' \\ie end of the chain, and meafnte the 
ifle c & whichf'ipp'^^e i^^o- , ' . 

3. Meafuie, the lina C U 5.10 i and when 
ypu ar^. at, D'meafure one chaiD llraight for- 
wards and put a peg at d; Dieafur^ frnm D to d 
oae clwio.^putilown a peg at the end of the 
chain, and jneafure [he line d d which fupp.fe 
'••■?* ■.:■■,■ ■ .', 

'4v Meafure each particular, lide-and angle . 
iti tnis manner iiir^on have naeafuied^ail lounj^ 
the field or wdod, and thenyout wort is done in 
the lield ; and what now lemaint to be done is 
to plot it and to Snd the content. 



■' , ' To plot it, 

'i. DraW the Ifne-A B it rwidoni, ind from 
any fcale of equal paits take 4. 50 in your -com- ' 
panel and lay it from A to Bi take t chain in 
your compares, fet one foot in B, and maik 
the line A B continued in b, draw an arch, and 
lay 6; from b on that arch to ti diaw fl line 
from fi thro* the point b at random. 

■ - X a a. Take 
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1. Take '5.40 in yoixrc'oaipaflet aact Ivy frotn 
B^to C( tiLe I chain in yonr contpilSei, fet oife 
foot in C and msrk'the litK-BC Continued ifl c, 
dMw -an arch, and lay v.io on th^t arch from c 
,ttff, df aw a line /ton C through the ipoiht-c at 
randam. x > , 

3. Take ;.io in yoar eompafles and lay from 
C to D i take l chiin In your Gompaffes, fet one 
foot in D and mark the liae C D continued in 
d, draw an arch and Uy l-i2 on that aich from 
A to d^ draw a line' from D (hto* d at random. 

4. Proceed iofl; in the fame manner fhr all 
■he other liaes %nd angles bf the field / and if 
yon have done yotir work right your laft line 
H A win jaft come and join with the point Ai 
which if it (honld go heyond the poiatA yoa 
have laid off fome ofyonr anglei toofmafli 
bnt if it falls fliort qf the poiijt A you h^v.e liiil 
of feme di yoTir" angles' too largV-j 'and tlj^t 
«*roriAifftyrcbtreftta accordingly. " ." '' 



To find, tbi eomim. •. 

Atter yoa have drawn the plan juftly and 
tnily, yoa may divide it inu trapeziums and 
triangles, and fo l^r'fatt -perpendiculars as is 
befoie iaiiighi» 'aA4'th¥Vc-,£Bd.;tthe:. csntefit 
eafily. .'- ; ,'..■., :'.,'.,, ■ ,1 . . 
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Problsm IX. 

To take dtiy angle ivitb the chain mty. 

Example. Suppofe the two fidei bf a fisKl 
were as in the following figure i it ii tec^uired 
to find tbe angle included between them ? 

Ftrft, 1 ftand w^tli-one 
end of the chain in the 
angle A, and lay the 
chain along the hedg& 
^ "Si -A^i on^f pot down a peg, 
at the end of the chain 

Secondly, 1 lay the 
chain along the hedge 
AC, and put dowrt a' peg 
.■ at the end of the chain 
C u£. 
Thirdly, Meafure from the peg at E to the 

fcg at D, and-fuppnfe it meafures 1.03 ; then 
loTc in the following table for 1.03 and you 
win fiid the angle to be 61 deg. ;q min. 42 fee. 
Or fuppofc the extent frotn D to E was 8^ 
liidLSi by the table you will find the angle to he 
5odeg. 56 mia. 6 fee. 5 and fo for any other 
extent. 




ThtfoUomng is a table cfth'e ^egffts, mhiiites, 
*n4 feepiiSf that is cQntaihea in any'an^U 
madthy any pumber of iyijb j radiin being out 
■chaitit or loo links. 
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" P&Ol LEW'S. ^ ■ 

To mtifure eiif inaecij^Ue AifiOnCA Sf $b4-ckaim 

RtiLE T. Choofetwoftmotis, and meBfiare 

lh« diftatw«bMw««»th«tt^ then. fta&d'at'j«««- 

£f& ftHi<m,an^ lay-off .». chaiit towardt ydur 

{ecoHd ftation, and lesve- a-peg^at thatuidf ■ 

the chain; then ^ay off a ohain towards your Abr . 

je£l, andleaye a tteg-at.lhffend qf yovr c^ini 

meafarie your diftttnce betweeii your two p«gl». 

and ryotie- vo»t rt-dow-at-yoof fi"^ ftrtitm* 

2. Th«h' iticaftireto y^ot fficplut' AKnf)> and*, 

lay ^iM bbaia loWat'diyour £^;ffui'cki]t aod 

' leavs % peg abt^i^ Qod'of fh^cbaiti i,rl)«j] lay . 

! off ■"; cnatirtowaraf, yotu object ■itd^lMva a^ p^S" 

; at the end of' yom emiB j-mprfoi* (1*« diftanc* 

, tiAween yonr two y^e^t mid your Worlcitidone 

I at yoor fRCnnd-IUlloiu ^ T.ntA, iVi the i<^ t«- 

. ble &)t't^ namW of luilci i:^tt-ttas.b6tWeefi | 

■the pe»&^8rcw;li.ff«ioBn<»i'4HH« Cwj) OPWl^l^ ' 

[ fogetfieif which yoirffiiiag^inft'ftfcbnnittbpT^ipJ 

ibv tablet sncttuetkeLfiippIeaiMt-oflliat^dl, - 

i th'im K^fahtftd»^ef*a>-1'mraaSdd«g^4«.Tlun' ' 

' look- n th* tA.. tablfa w&idt i^ew tRo: hatursl 

tfiifi of the. &r&, and faj thro i As-tWfiiw of- 

lh^ Mm^nder is to tbe diftanc* betvaeicthe 

*wb ftstiBn% fe is tft -fitje-^f tlie^an^le it ihp 

■ "firft ^^ati'T'' *" th w i TiffaTWii- ftfflu nhjnA Imm rhit 

■ \ i'Mond''Aatti>it'v BO^ ia~iftb« Aii« qf ihe ibgll}. 

: at-'t&e £eomd ftation, to;t&&.di^a;)Q« (if tlie ofar< 
XeS fVnrn-'the ^rft-ftatiiori, ^AiltFthtiayouiaTB 
two. dif^Mcea nwcfa tnore- coneS (Iittn if >yj)'D ' 
iiftd made ufeof ih»beA t)i^}do6te or plaiit- 
fable tb^t'CVn-waa^nisd*..' .''.■■•- \ 

; ^(' Jf/ZoTw A ta^ardfJaSort. taJHitRt 'atta 

insist SA^tfitichiillit PtiiVftn ti>tlHi 
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survetonG'-of:; land. 

- ^.. J. So j ipa fc -l-Iftg a-tc m a rt a hl ft. . 

■oHeft B <t a' gtjMt diftul«s, ami I woald knaw 
«iy ^iAaiwe' worn, it . ' • • 

tsBc* A C *hidi 
■filppoftM chain*, 
:l»y tff ■ chain 
^Utn-Atfrp;, ind 
" lilfo horn AtaB, 
raat^oie the 2il- 
tance CE. twhicli 

linkl. 

J. Go *o ysor 
2d, ftt^ioo at ,C, 
iKtoir*cltain£rom 
■C to F, and klto 
ftomCt<rt>,mei- 
Hatt the "diftMA 
VG, Cwhichfup-' 

■«Ale' 'ior .JJ5 i 

rllHtt iftdyajr-wfll 
findUfoba 

o * "■ 

■S5I7SS 

xgamft 

llii 'Ig 15 »l 
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■ 4'. 'lA*i in tTje finft hhU for 5 deg' a6 Win. 
Itf^fec.- BT^<t-th« beareft tn itU § itg. 26'tnin. 
43; feel, fwhitfh is nearenougR,) atld thenum- 
bir of Iififci Helort^ng'to rtiig |. Then loftk 
In iht feCOTiA tahU for 9 j, and tht Anmber be^ 
lohglng ii .09489; look lor 140^ and th6 nilai> 
her is .99991 : Then fay, 

Ch. ' Ch- 

■ A«..d9i}89:ao.oo' : : .9959» :: 210.75, 
wbioh ts-zmil-cS, 5 forlnngs, and' 16 ^ yards, 

. ' ' for tbe diftan'ce AB. 

Again,' 
Ch: Ch. 

A'3 -09489 : 20.00 : : .99664 : 2lo.o6 

- of 2 M. 5 F. I Y. iF. fir thu dift. t C. 

-■ Ntrtfr.' I'f thenumbdr (rfd«*deBrtiiotitei, &e. 
'fA th^ fil^Icrtient dd tiijt' (ah oiit very near to 
the fame fought in the table, and you woiild 
kar« y<oar dhe mAre exa^t'; fay, Ai the diffe- 
rence between any two nuBibets in the firft table 
is to'ihfr difference of the likefinetin thefecond 
tible, fo is what i» wanting of theflrft to « n»m- 
ber to be' added ta fht fecond, Sec. 

PitOBEEM X!. 

To take a map tr plan cf any country or king- 
dom hy thi chain only. 

1. Chffofe fome reiAarkable hill or other 
place where yon can fee « number of towns, 
villages, parilh churches, gentlemen's feati, 
A»lls, &c. aod-choofe alfo a fecond Aationi 

Y 2. Lay 
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X. Lay oS M chain from your, plice of flaiid> 
ing (owards each p^riicnlar objeO', rfuneinbQTr 
tng to leave the pega ftandfng af each place j 
but lay erne off towuqs.yxinc fccond.ftatton^tjlj 

3, Meafure the exaii diftance fiom nne peg 
to another even to tenth* of a link* which write 
tlown in vouf rongh »Iceteh, or cffe in your 
book i and your work 'is done at your fitft fta> 
tion, ■' ■ > 

4, Tiad yoor cliftance to yonr fccond ftafion 
t>9 prthitff Jotb (if the land bctveen-yon and 
It is very unleveLand mountainous,) but if it is 
tolerable level and ihe diftance not very great 
meafure it wilh the chain. 

5, Kow yon are at your fecnnd ftation lay off 
a chain from your place of ftanding toward* 
yoof fiift ftation, and alfo towards each parti- 
cular obje£l juft in the fame manner and order 
that yoQ did at your £rft ftation ^ choofe *IP> * 
third ftation and mcajure feompegto peg ur 

■ y«a did before. 
, 6. Find your'diftance to your third ftation, 
and take the new objects which prefent them- 
{elveiat the fecopd and third ftationa juft tp ihe 
fame maiiDer a&you did at the firit and fecond 
ftations^ proceed in thisman.ner toafourih.fifth, 
£xib, &c. Aations, till you have been all over 
the country or Lipgdom that yon would take the 
plan of. But remember to choofc your ftations 
at lar from one on.e another as you conveniently 
can, the farther they arc from one another the 
tetter and more exafl ^otir work will be. ~ . 



To, 
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To plan yowrobfervaiions there Jfe feveral 
Rlflthod!), bat w« /ha!l mention three, and h a 
perfon may choofe wKich he will according as 
MS worlt requires expedirion orexaftocfs. 

, .. , I. MpTHOjy. 

',,F/nd thjediftance of caoh pariicn-Iar place or 
oEjeaCrom yoor tvo. AiUpmhy proi>Iem lotty 
itien itrona 4ny Ccsle f>f cqqal_ part* take the. 
nun^eft foim^, fof tb^ i-ft. Nation, fct one foot 
10. (be :l^> ftaiioi) iiid df f^"'^ >" arciv; take 
alfo tlit> Bumbers fpund for ihe 2d. ftatiop, fet. 
«Re foot ID the, ift, A.atipii and crofi the former 
«rch, an^ tlial ii the plac? of your objtfl. Pro- 
ceed in tbii noanner for each cf your other ob- 

>as.. - . 

. N- Br .Thii:i»tl|fr ffpft e^«fl of anymcthod,- 
buf. it U too tr9uble,fqi^ t^i.pra^ice efpecially . 
when tbv* >'e S greftnuniber of objc^^ be- 
caafe two diltaocei miift be found Wofe you 
can Hod the place ot your objefl. . 

id. Method. ■ ■ 
Find the angles in the firft table' anfwetin^ 
tfi yoor numbers foand by obfervatisn j lay the 
center of the femicircle to your firft ftatian and 

Jioint off thofe angles } draw lines at random 
rom your fiill ftatlon thro* each of thefe pointit 
then do the fame at yoor fiecond ftation a»yoa 
bave done at your firft, and the placet whera 
each correfpondin0 line interfeCb is th« place of 
that ohjsQ. bclonginjg to thofe lines. 

N. B. This is a vety g;^oad method^ and tnach; 

more expediiious than the former ) tho' with- 

oot great care you are liable to commit a fmall 

• error in pointing off the angles by the edge of 

the femicircle. jd. Me- 
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3J. Metitod, - T 

: H«ing Jaid off ifee ^iflance of ynar ftalhinfi- 
.tat* 00c Ahain in yonr,«onipaffes» f«t«iwfeor 
in your firft Ration and, dcfcribea. circle, and 
alfo delcribe a circle at your fecond llarion ; 
(hen from your fcale of equal pamtakethe 
Tery fanne numbers that yoa found by obfcr¥a- 
lion and lay them on the periphery of the cii^ 
do, (which il nipht mil end^esaaiy at the Tery 
' poiBl that you fet out from) draw lines from 
your ilations thro' (hfefe tefpefiiv* poinw Iii tjri 
circle, and wbere rhecorrefponding litfeslntef- ' 
feft, that will be the place of the parttpDlar ^^ 
jefl belonging thereto. 

_N. B. This is the^ moll .expe.d.itioui of riie. 
tJiree me'thodR, bsf i^lrfyfng off the pdntion, 
the periphery , of 4e eircte y<m will be-Very apt- 
. eithei* to 'fall fiioR of, or go b^oqd the ^oln^ 

liiit yc- Tc; cm i'zic'., Z2!\ *h.%\ efof tpuft bv 

correaed by being more earefol in pointing oiP 
(ill yop eome tg i^^ very j>pi^t iifelf that yoa 
let out froOJ*. ■ ■ 

T« avoid tvan\ti% iiito (his error, inllead of 
deAtFlbing a circle with »n ex(eRt of ope chtJiv 
only, tike ftom yeurfcale the diflancetif j, 3, 
4, 5, 6, ice. chatffi and defcribe a cirrfe, and 
lay on the periphety" ?, 3, 4, 5, 6, &c/times; 
t^ie nnmfeeis found by oWervation-j and if you 
have a. good cerK^fcsIeUud fharp pointed 
compares, yau may draw your plan or map. 
tt) wfcat deg»e of- forreilDers jwi pletfe. 
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ExAHVLB. SpfifHtfc IfeetlireetoiM>Mtn 
biiknown d»ftanee,'«nd 1 wodM fcaowniT ^jf- 
Mnc* from cwh of dwa, tnd «lfo thciiifiaiAe 
^ thetowMfrom cKh'other. 




Cboo<0 
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1 ' tf Ghaafe tMo.Aktfons at « convtiuairt^tf' 
liac^e fcDBi es^ii orhiicr ai-Afi '64 chainii th«ii. 
'fttiwl:ttttie ilatiiiti A,,iaidputdowna>-p«S'at a in 
a flraightlino wicbrhe iUtion 6; Uy offacbain 
tnwanU the town C, and leave a peg at C? lay 
off a chain tawtrds D and leave a peg at d ^ lay . 
n{F a chain towards £ and leave a peg at et 
oieafure the line ac, ad, and >e. Do the fame ■ 
at the fecond ftation B, which put down with . 
the angles belonging to theni u each flation. 

Station A. Station B.,, 

Link». , - " ' Links. * '. 

3C 126 { fir 78 28 • fo 94 i or 56 24. 

ad I49':'fnr 91; 41 '1'4 129 or 80 ZH 

ae 169} i or 116 4 i'( l^c oP 97 I I 

V. B. If an external angle is given asac 
78'deg. it min. find the internal angle corre- 
fponding thereto by fubtraflirg it from i8odeg. 
acid ihe remainder iDi deg. 30 min. is the in- . 
ternal angle tequitojd) th'en feek for the natur^'I ' 
fine corref[)ondingf in the fecend tahle, arid . 
that will be yout third term in the ftating. 

3, Lay the center of the femicircleto the point 
A ; lay o£f t^e angles 78 deg. 28 min, 9J deg. 
41 min. and.M6 deg. 4'min. and draw Iinet at 
random f'om A thro' tbbfe fcvcral points mark- 
ed off. Then lay t)te center of i4ie lemicircle ■- 
to the point B,,and lay ofTtlie angles 5% deg. 
24 min. 80 deg.' io min. and 97 deg. M.min. 
and draw lines thro' thofe feveral poind} and 
where the 1*6 firft lints croft each other, that 
is th« £tauion of th« town Ci and where th 
two 
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two froond lines cmf* Mcb-ljtlief,' that U (hs 

{>lace of the tawa D; tsdt •Kbcfe.the.two thud 
inM ctoft ««ch other.. 4h?t it Um. place «f the 
town.E. 

Kov thetdiftance of each-town from Jfoar fla.: 
lioDt tnd alfo th'eiliftanco of the towni from one 
anorhet may. be found hv extending from your 
llationi.to the towns and that extent meafured 
on chat fcale of eq^oaL parti that your ft^tionaty 
diftanee was taken firm, will give you the dif- 
tancc of, any of the towns from either of your 
Aaiioni or from one anathcr. But if more exafl- 
■els.i»req^Dired you mvftwork bypre^hm lofi. 
ind'yoa* will find the anfwert ai heloW) which 
wen found by logarithms. 

■ - 1 Ch. lin. M. F, Tds. 

f. fCn r^i.Sq or i 6 41 4 

■o l-f» • '"■ - - - 






r^ R r^i.Sg or I o 41 £ 

*A taJPis 238.34.or 2 7 183 { 

CE is 196.20 or 2 3 136 I 

rC is tM.91 ot 2 o 152 

n-ont B ro^ D is 240.58 or 3 o iz i 

B is 177.6301 2 I 167 I 
.D is tii,o6 or 1 



{_ . Cto E is S7.34. or I o l6t i 

Problem XII. 
7o^ $ht't9nitnt ^any trisngh H bdvit^ any 
> . tv»fidts Mtid tit Mtg/r incfuded. 

JCtrLE. Moltiply the two fides together, and 
nuiliifly-hsU the praduft by the number io the 
fecond tablb 'anfwering to the angle. 

EXAUPlB. 



X^ SDRTHTING at UiVOt. 

'BritMUtLW. S«p^f«. I tnsn^la nr in «b« 
fcnowiog'figan, «4«i«i»«Be». : 

N.'B. In orftfrtft TiltfB the frafiHoh'ofjilin* 
in in angle, mnlti^ly the difference of. any tvr6 
srholt Qumbera In the table oritnei by the frac- 
tional fuirt of a fhilc, anct 
idi the prod'njl to'the lefTet 
narinbcr tlfl, ^bil come fo 
I41 X li^^sj! V' fubtrdS 
thb yafue of th« diBeretice 
froiti the grater nurabef 
(for the proper faftor) *' 
It ii STiater tbin l'4T { 

nnki. - J 

AC 0.70 
AB 6;8» 

. • -. . 5820 ■- 

' '• '^iSi 

'"-■''■■■ -j—i!!^^ 

1640000 ' 
■ ■' ' ' ' ■ ijoSfr 




, Arct.i.d4«('4V$»M 

dec tlv' f^trtttioiM of tin jifftNot angles ift 
the next f*t^» 



firnvsuva titu^ru 



es^ 3.90 ' 




i)37-83«> 4)26.5200 



18.9150 ■ 13.2600 

.55244 :^ .78654 



7K6600 ' „' ■ 530400 

756600 _ 'iJ"^ 6630C0 

. 978300 t' ' 795600 

945750 . , 1060800 

945750 -9»8»oo 



i*o4494026oo ''-' - 1.01195Z0400 

~ In each proitjA^ybyftcaU^Mf *oe more 
deeinUI poiciea on iaiZ wuai >re in tite ui:ior»|, 
ta Oijer to produce icrci, &c. '!3ln3.hve vrft 
bave worked the qaeftion three ways, 'l)y the 3 
didcrent faCiors belonging U)liie.3.aifit:reDt an- 
^Lc>t and each operation is vcVy mkrly ths 
fame} fo that it » a mattevj si indifference 
which two fidea of a tri a n gl e a re fcn own (if the 
angle included ii known stf&Vto Ink! tlte ara« 
<rf' the triangle} and this i\ n-iDV.tinke dona 
without naving the plan'pt'plQ'tervia .triangle' 
Now let ai find the eoMUiti^''ibe aforenaen- 
don'd triangle hy the eM Tlinttotf when the 
plan ia not given, and lAfeii iHk fhtll fee bow 
maeh mora nenblefome iMa^Ain the new nw* 
tboA 

See tht wotk in tlia otst page. ' 
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.^ .ilK 


loiio'' loiM 


to.zo 


9.70 6.80 


^•9° 


-- BC 3.90 








.50 .3.40 




i)20.4O 







lo.zo 

6.30 

30600 
8120 

64.2600 
3-4° 
■ 25704000 
1^27800 

218.484000 

io9Jt42ooob^ 1X45 1 S 
204)0924 



2085)198x0^ . 

20901)39500 .' 
20901 ■ , 



2e9028)t8s99oo 
1871224 



i87$76- ! 



•fflPf 
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^eMf hod ef Siirveytti^, as it relates ■ 
/^jqifiding of Land. 

• ' FllOBLEU XUl. 

To divide a triangular piece of land into any 
number ef tifual or unequat parts, hy lines 
froceediBg from ■ any point affgnei in anyfiit 
rterfofi " '- 

£xa'uf. Ltit ABC be the tritnifQlar piec* 
of Untt; contii'iiring fio-acrfes, to be diridcd be- 
tween three men } the firft Itjliave 15 acres, the 
feeond 20, and the third a,t aetcaj and thclvea 



leeond 20, 
of 4i^a;(n 




, Firft meafure the btfa which it §0 chains j 
then diride thii bafe into 3 parts, thnii 
A Ch. A Ch. 
Ai 60 « 50 :■; -15 J 12.50 for the 
firft man's 
bafe, whKh 
fetfromAto 

£}ttwnfay,Al 60 : $0 : : 20 : 16.67 ^°' *h« 
fecond 



aft star$mvi<ja» ,JiATKSx. 

fttcood man't bafe, which fet from B to F ; and 

T'tdC This dli^e dftW an oMcur<f line Qo^ 
D to the of^Vt* itfgSs &,' kud f^no £ ant) F 
draw the lines £ G and F H parallel to B D. 
Laftly from D dUvV^OavitfiH, which wiU 
divide the triangle iitfo thr«« fucb part* as were 
required.;' .- ,' ,'_ ■*'■ 

■ - --'■''''- HoitiitXlt.''-' " :.'t.'/. 

To iivi^fi 4. tri4t^u\ar ti4f4 if. iami accpr^'m te 
*nj proportion given hy,' 4 line arai^ti parSihi 
_i.om^.ifs§de^:^ -..,■,.., ■ ':,,^ 

■ ' KxA (IT. ■ t^ei '%tt \ Ht rti'e trjangullrjriece 
.of land containing (SO ait^t; die MKA'Cli' 50 
chaiDi} thii piece of la&d is to be divided be- 
tween two men by a line drawn parallel to fiC, 
in fucb propornon, thu one ihall have 40 acret, 
the other zo. .' - 

I. Divide the bafe by thit proportion, 
A Ch. A Cb. 
A*'6o : ^ : : 20 : 16.67, 
which laf ftMB-CloDt and dicn AD k 33-33. 
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»53 



2. Find * msRTt proportipnaj between AD 
«nd AC, TU. 40.82, which fpt (mm A to E i 
then dnw £E parallel' to BC, and tljie tiiangls 
jsttiyided st re^u'ireil. 



Pr&bLem XV. 

fo reduce s trapea't/m iitt« a triat^le, ty lints 
drswufton my Mgle thereof. 

Let A B C D be the trxpnism to b«. reduced 
into a iriaKgle ubA B lli« ang]« nfligned. 




pra«r tlie pbfcore line B B,- snddtav C E 
paralUl to it, po^ucc the bafa AX) to£, and 
draw 6£, Which wilt make the trlnglft ABE 
eooalta the tiapeuum ABCO. 

Now to divide tliis trapezium according to any . 
affigned proportion, ii no more than to divide 
the triangle ABE, as isbefore tanght in^di/ffS 
litb. which wiQ alio dtTide the trtpezium. 

Example. 

Sappofe tlie trapexintn A B C B conlaiu 

I24 8cies 3 roodi, S perchei, it to be divided 

2 between 
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between two men; the fitft to have jo' Ac. . 
a R. 3 P. and the other 74 Ac. i R.' j F. and 
the line of (tivilion to proceed from 6. 

•I. Reduce the {hates' into perches, and it 
will be 8083 for the firft msn, ard itSS^for 
the fecond nian'»fhare. 

2. Meafure the hafe of the triangle, viz. 
A£ 78 chains': then fay, 

Per. Ch. Per. Ch. 1. 
As 15968 : 78 : : 8083 : 3I.51, 
'«l»ich'fet off from A to- F,- draw the'lihe BF 
and the trapezium h divided as required i the 
triangle ABF beinp; t^e firft man's fhare, and 
the irapesium BCDF the fecond's. 



Problem XVU 

7o divide Mti irr/guiar plot of any mmhtr of 
Jidts according to atiy froportioK given, by a 
ftraight line drawn tbro" it. 

Suppore the field ABODE contains 46 acre* 
to be cfivided into two equal patts between two 
■ men, by a line proceeding from A. 



PK 


\ 




- \ - 


\ \n- 




■ ■ ■ i- 


G 


[. Draw 
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I. Draw a line at pleafure thro'the;^ftr«, as 
AF; (hen caft op the canteotof either half, 
apd fee what it wants, 01 what it is mote than 
the true half fhould be. 

a. Thus I caftopthe content erf AEF, and 
find it.to be but 15 acces; whereai the> true half 
is 23 acres > 8 acres being in the part ASCDF 
more than in A£F}~ther>:fr>re I make a triangle 
containing S acres, and add it to A E. F, at (he 
triangle A O F ( then the line A G parti the 
Jigiire.itaii two oquai part^ .. 

Thus yoa may divide any piece of land »f 
nerer .fo many Itdea'aitdllD^ln, accoriUag'to 
kiiy pfopurtion, by flnight lines drawj) thro"it, - 
with at much .«ertaiaqr, *oA mate expeditiovfly . 
than by uiy other way. yet kAowo.- 

Another EyAU?iB will nakeaTl plain. 

gjSoppofe the following field* containing 27 
acres, 11 to be divided between 3 men, each to 
have 9 acres, and the lines of divifion to ruQ 
from a pond in the field fo that each may \tzva 
the benefit of the water, witljcut going orer ' 
one^another't lasd. 

I. From the pond ^ draw iufSs to every an-, 
pie, as ©A, OB, GC, OD^^E i and then thi" 
fi^kre ii divided into 5 tosngles, each of which , 
■neafure, and put down the contents feverally ; 
which contents reduced Into perches will ftanJ . 
thus. 



...UK)yk-- 
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LAND. 


AOB = 674 1 

B0C = 390 i 


■D 


- ■' c, ^ 


C0B = 1238 £ 
D0E = 911 5 
£0A = iii37j« 




\ 1/ 


43>o 


Cl 


/-i~~~ 



. The whol^ eonunt J>«ing 4330 percbet or 27 
acres, each mwi's propottiqn being 144* 
percket. 

from O to tny uglmAtMWA tine Sot A* di- 
vilion linv, m0A j Bienconfider thai the^rft 
trjasgl* A O B » but 674 pfirchet, and ibe f«- 
cood tfisDgle -B O Cjcio, both twe^bcr.t&sk* . 
but 1064 perchfi, which ii lefs ibma 1440 br 
376.. Tqu iftufl tIierefo;|,e-ciit eff^ from t^e third 
angle C0D 376 petjches.for .thp fir^ man's di- 
vidiDpr line, wluch yon muft and ont tbiis; 'Ths 
bafe DC it i9 chains, ihe content of the niatigle* 
" 1238 i then fajf, ' , ' 

A) 1238 ; ]8 : : 376 : 5.45 
which fet ffom Qto F, and drawing ©T, yoo 
have the fitftrnan'ipirr, viz. A0F. , 

~Theii {ee what retnaiffs of the triangle ©D,' 
jj-fi being taken ont you wiB find it to be B62, 
n/hieh isTefu than 1440 by 578 -. rherefore from 
the triangle D©E cot off 578 pcfchw^ and thn 
point of divifion wilt fell in G ; draw^he line 
^G, wb«h with OA mi ©!■' di»ideithe;f^tfr* 
into three equal p8T«. 
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Problem XVII. 

To Jini "What point of the compafs any htige cr 
other ohjtCl is upOHy hy the chain. 

RtrLK. I. Lay off one chiin alonf; the 
hedge (leaving a peg there] .and another 
ftraighc towards the fan :' take the diftance be- 
tween the two pegi, which look for in the firll. 
table, and take the angle belonging thereto. 
2. Take the fun's altitude at that time with a 
quadiant, and alfo the hnnr and rtiinutet^ the 
day,' which being redueedinto d<gre« and nii- 
nuies of the eqnator, fay thns. 

As €ne of the hour from noon ii to the cnin- 
plenlent of thfr fun'* altitude, fo isthe co-fine 
of the fun's declination to the Ciie of the fun's 
azimiith, which fahtraffed from i8a decreet 
gives the fun's azin\uth f.'nm the fouth ; and the 
former angle-beiwcen the fun and hedge bein^ 
added or fubtr'afled (a* occaflou fhall require) 
will give the true point of (he compafs that the- 
hedge ii upon. 

Qwest. Suppofe on April 10, at i8 mi-, 
oiites pad 9 in ihe m-")rnjng I obfprve the fun to 
he 33-deg. 50 min, high^" and the angle bt- 
tween the hedge and fun to be 42 links, which 
is 24 deg. 14 min, 41 fee. and the hedge Ues 
more remote from the fouth than ^he fun ; 1 de- 
mand what point of the compafs it is upon ? 
' Here we have given the hour from noon 40 
deg. 30 min. fun's altitude, 33 deg. 50 min. 
Tun's declination Dorih S deg. 3 mia, 

z 3 aV 
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Ai co-fine * at ^ ftiti** itiiiode 56 10 

To fine of th« hour riom nooQ • 40 30 
■ So ivcofine of iIm fiin'sdcclinilioD Si 57: 

To Rat of fun'iiztmmh ftom footh ;o 44 
' To which adfi the ngl« which bclonst t« '42 
links «id (he fiipi ii74^eg. ^S tnia. 41 fee. 
fcoA the fosrh tswitil the etfl, viz, ESB^ |B 
fer<r. . . 

H. B. The fun's tzimuA m«y be found by 
virjoas mher nxthodt, which the furvcyo: may 
ufe ai-he fee* privper. 

* Cc^fioe or fine co«||kv(Kt i« wbu tb< angle wuiu 
of po dtgieci. 

PROBLEM XVUI. 
1% takt tbt barizental list tf an hill. 

When yon meifiire an bill yon mnft meafiite 
the foperficiet thereof, and accordtnHy ctft up 
the content J bot .when yon plot it down. C^<- 
caufe you cannbr nyke a cohtcx faparficics. on 
the paper) you miJft only pjot the horizontii: 
line or bafe theieoL which you mufl fhi^ow 
over with the refemblance of an hi ^. That 
' horizontal line ii foqhd id this manner.' 

Suppofe A fi Cf be 'ati Jiill whofe bafe yau 
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Having a quadrant with yoo, (land « A, 
canfe a mirk to he (it ap aC 8, fo Ugh aWrc 
ths top of ths hill.'^s you hold the quadrant 
fiV)tn tns- grooad at Ki then 'take th« angle A 
28 deg. 30 min. meifuce the difljancc AB 24 
«haini f ih«n-golojC jud taW tlio^ngle C 39 
degcttei, I'ubtraQ the-fiim.o£ tl^efQ 4w» an- 
gl^.from 180 degtacsand tliece. resuinaliz 
deg. 30 mln. for the aogle B ; then fay^ 

M&mC ; AB : ; dn« B : AGj tbat » 

, Ch. ^ . Cfc.l, 

Aifinj! 89^44,::. fin« na jo : 35.13 AC. 

ij. B^ ■ The aboTe' may be done by the. chain 
only, but it is a very. prolix metboai tberefere 
we need not abore (he chain by afcribiog me- 
thods thereto which may be ea&er attained by 
other meansi and if there be any gjeateritn- 
provement capable of being inade by the chain 
than what I hive pointed Out, I fhall be more 
than amply fatitHedif I hvye canttibuted any 
thing towardi it.' •'■'*•". 



On 



cjSo.i 



Of specific GRAVITY. 

OPecific gravity is the comparative weight of 
*-^ bodies of eqaal bulk. Thus if a cubic inch 
of line copper be 9 times betvtef'than * cubic 
■ inch of water, we fay the fp«cific gravity of 
csf^ar is 9, -or in weight tt 9 times greater ibsn , 
that of water. ,.,,•, , . 

Tkefpecifie gravity 0/ fluids ate readily de- 
termined by weighing one and the tima folid 
in them fevecallyj for Unce we fuppofethe 
b«l[aace in equilibrio with the bndy fufpended 
in the air, the equilibrium maH be.dellroyed - 
when the folid is immerfed in the fluid, and 
ftiQft be then teftored by weights put into that 
ftalfe to which !h« body is appended j thefc 
weights will exptefs- the gravity of an equal 
bulk of the refjJeftive fluids, and confequemly 
may be thus compared with -each other, or all 
of them with the gravity of .common water as 
ufual, and difpofed in a proper tabic, making 
that. of water 1000. 

In the fame manner, if divers C<lids are fitli 
weighed in air, and then immerf.-d in the fame 
Saia, as watfrr, for iofiance, the equilibrium - 
will be dcftroyed, which will be reftored as be- 
foreby putting in fo much weight as is eqaal to 
the weight of the fame bulk of water: The 
gravity therefore of every folid is thug compared 
with water, and confequently with each other 
as in the following tabic. 

Note. The application of this dofttihe of 

foecifc gravity is not only to compare the weight 

of a'magnitade of one kind, in relation to ano- 

,thcr 
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iher Icind of bod^. tho'thii Hof great u£e in 
cotnpQting the weights of fuch bodies as are too 
heavy or too unwieldly to bave (heir weigKts 
difcovered by other imant, hut 'lis of tlje ntinoA 
nfc in difcovcriag the goodoefsof .any knd of 
foffili, drugi, mctalt, preciou ftonc^, Sfc. whe^ 
thee, rhey jr« geauine ot couaterfeiti ; haoca . 
appears the ufeftilnefs it is of to phyjicUnv cbc* 
tnifts, a pathecarie*, Jewellers, goldfoiitfai, fari 
men, &c. the exaft knowledgetof^whtch Duft 
conduce to their intereft. Bat the ^reatb*nc6t 
it will be of to the fevoral ofetol lite la in^luag 
thefe nistters familiar will laceTidcntfirara <th« 
following iTldaiiccs: HrrUji; firft pceoufedthat 
• cubic n>ot of comnnit wst«r ^vAs vety-ax^ 
a£lly- logo ouncea aTeirdupois wughti "* ^ 
. pounds and an half i which may be yery ietAilf 
redsccd to troy wcigfar, by « oonfidvatioo «{ 
ih« rales laid 4B*n utiU «iid of redi^an*. 

A Table of metalsMidMhnbbdief, fliewing) 
their fpecific mriiies to nin water { ■* alf» ~ 
th« Rombar of onnCea in- a folid foot, afoir'* 
iofoh tjTeight. ■ . . . ' I . 



Ait ' t- ' - 

iu .-.;-■' 

Aqua foitts - 
^ Aqua r^ia - 
AlK, dry - - - 
Barley lad.'yeir 
Be.^k, dry ' 



Be"e«-"w*x ' - t 995 



SoJUj. 


^t: 






!!2!' 


i 


Bees^waxi white 


Bfis 


Ditto,' yeliow" 


^60 


Bifmteh - • ■ 


97*' 




BIue-Tlate ■ -■ 


iioo 




Bla^tlone- - 


iy'40 


; 


Box, flry • - 
Braft.caft- -. 


toja 


; 


8104 


; 


Srandf -; ■- ■ 


■9»7 




.. . , Bf«i« 




., ...on-, 




-\ 



a6j SPECIFIC GRAVITY. 



SoJ/es. 


Sf,c. 
gfV. 




Brazil - - 


1031 




Brick , - - 


^000 




Brimftone - 


1800 




Batter - - 


940 




Cedar - - 


613 




Chalk . . 


237" 




Clay - . 
Ct,a( . . 


r7.S 
879^ 




Copper . 




3>Kro, fine . 


9500 




Ditto, oir ' - 
Cork - . 


5"< 
140 




Crtbtree, dry 
Diamofld - 


700 




35^7 




Birth - . 


1984 




Ebony - - 


ri77 




Elm, new - 


800 




Ditto, dry . 


600 




Fir, yellow, di^ 


• «57 




Do. wliite, dry 


569 




Fiin(.ftone , 


2582 




Free-flone - 


2352 




GJafs- - - 


2600 




Gold, caft,- J 
orftandard i 


ism 




Do. fine, fwe 


I964i> 




Horn - - 


1832 




Ice - - 


908 




Irf,n. caft - 


7'3f 




Ditto, bar. - 


77»4 




Iron-ftone - 


3600 




Ivory - 


.832 




Lead, fine -. 


11313 




Ditto, common 


10130 





StJtes. 


Sfu. 




grav. 


Lead, oar - 


6S00 


Ditto, worfe 


620? 


Ligaum vita: ' 


13?7 


"Linfeedoil 


923 


Logwood - 


9' 3 


Mai^net or , p 
Loadftono i 


Src6 


Mahoffdny 


1063 


Mun's body 


ni! 


Warble ■■ - 


'2707 


Milk - . ■ 


I030 


Oak fappy, I 5 
year old ■ 5 


- 870 


Heart ofdo.dry 


'-915 


Pfiving-ftone 


z^fio 


Pitch - . 


1 190 


QwickfiUer 


R%in WHter 


1000 


River wtter 


1009 


Sea water - 


1030 


Silver, caft 


10528 


Ditto, fine .- 


iiogr 


Do. Engl, coin 


10629 


Spelter 


7065 


SpK ofTorpen. 


.874 


Steel 


7850 


Solpher,com.3 
vidpBrimft.J 


1800 


Sulpher-vivuB 


2000 


Tin - - 


7550 


Ditto, oar - 


480 


Wheat 


757 ■ 


Ditto rteti - 


495 


Yew ■ - - 


760. 
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N, B, If the fpeci6cgra»ity of any folfd in 
theiable^be lefsthail 1000 it wilt r*im in wa- 
ter, but if' greater than 1000 it witl finkt 

Ai Water it made the ftandard for fpecific 
gravity, its gravity ii reprefenled by nnity or i, 
or'icoo where' three cypheri are added to give 
room td expreCs the gravitiei of other bodies in 
large; sumbers in tne table j in dding thtstwe 
hpve a twofold advantage, the firft it, that by 
this means we can expieu 'the fpecific gravities 
of bodies to a much greater degree of. accuracy 
abd exaClneft i the fecond is. that the nuinbert 
in the table do alfa vxpreft the avoirdupois 
ounces contained in a cubic foot of every fort of 

. mgtter therein fpecificd, baeaofe a cubic foot of 
common, water ii found -fay experiment to weigh 
very nicely loao ounc^. 
. Suppofe 1 would knoiv-faow many times any 
quantity of glafs is bei^ier than the fame quan- 
tity of watery then I firld in the table againft 
glafs 2600, which irthe point of bniiy wa* 
pat would be 2.6qo, the. meaning of which it 
that glafi ii ly'V time* heavier than the famo 
quantity of water. . 

Kow in order ro find'wfaat relation afolid foot 
or 1000 ounces hat to a fottift'incb, let ue conli- 
der that 1728 folid iitche>i{ looo ounces, and 

. confequently, ' ■ . . 

In. ozf .In. 
A» 1728 : 1090 : : I ; .5787 
of an oance < fo that a folid foot of water is to 
s folid inch of water as 1000 to .5787, which 
divided by ^6 gitd .oj^iifo for the weight of a 

■{otiA- ittih of >tter fc "tht'dedmat'patfi of*a 

.pou^d. ^ 



*64 SPECIFIC GRAVl.TT. 

Alfo wbe* y*|n Imm coIJ^ filv«r, ele&i- 
riot &C. wfaicb it, pFeoenlly wtighed .by troy 
weight, yon nuft £/ft re^Bct M iato4T.oiratip(Hi 
weigbt to agree wkb tb« forjfoing tabls. 

Cass 1. ST^f ^atwStits wfoliiitj Mnggivtny 
t»fim tit wttgbt. 

Rule. Multiply the (otiiUy in fnchesby 
the ffrecific gravity, and divide the prddnft by 
172S C'he foTid inches in a foot,) and tb« (]ao- 
tiert win be the weight in ounces «voirdupoii. 

If an oak beam be i2o inches long, and 11 
by 9, howb«a*y isit? 



1980 

99 



iiSSo 

59400 
106^0 



10989000 



] See dxe romuiidtf of iIm iuik initlie MKt|H|^. 
17*8) 



SP-EGIMC OUAVITT; j«s 



■ ' Onnfces. 
1728)10989000(6359.37 or 
J0368 Aniwcr. 


lb, 
397 


oe. 
7 


it 

6 


-6210 
S184 








10260 
SSjp 








16200 
15S51 


, .. 


. 




6480 
5184 




12960 - - 
12096 








^.. ; 









Note. Ai ihe fpeeific gravity fif;drjTieatt 
of oak is diffeKnt from that which ta fappjr, 
when you meet with oak that is part heart snd 
part fap, you muft take fuch proportion Ketween 
thefe two numbers that there »~ between the 
heart and fappy part} obferve the fame alfo 
with regard to the moifture or drynefs thereof. 



-': I Suppofc 
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$»ppofe anjron bftL be S inches indlametef, 
wlialisits Jirelgllt? 
8 

_jl ' ■ - 

64 - 

8 

307a 
1536; 
1024 

2560 

' 7'35 ■ 
13404160 
8042496 . 
268083a 
18765824 

-■ ■■ " ■■ Ounces, lb. ob. dra. 
1728^1912773.6320(1106.93 or 69 2 J4 
1728 ^ A.Bfw4r. ' 

■. 1847 , 
»728 



10368 
16056 
'555' 

5043 
5184 



Soppofe 



$VeCIP1C gravity. s67 

. Sqppofe I have « Ivge griniling ffone fur a 
bUde mill, whciff iigiawM Is 70 todiEx; a^ 
thi^knefs i; inchet} whflc will rKe carriage 
am* to al ;d* ft" bindred weight 1 



4900 
.7854 



19600 
24500 . 

• . 343°° - . 
.3848.4696 . 

>5 

ioa422oocl ■ ' 
3848*60° 

M- \ 

57726.90^; - 

2886345 *"^ 
ITS 1807 
>H4';38 



135773668.8 



See the remainder of the woik in the two fol- 
lowing pagei. 

, ^ .CoogW 
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Olincei. 

■7l8)'3!77366«.S(78572.7a 

Iic96 lb. 

14813 . «4 

■38»4 



98?6 ■44 

8640 



12566 



470« 
345« 



"7 



"5«f 144 

43X> >» 

345* 

t«4 



See the rcDuindei of the wotJc in the Best pego. 



Ai 
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:K.- .<).: lb: , .ir ■,■:.■. 

^^|ll^.■fli•■^■^lf■19i.,..,. .i , ...;.:; 

3 
' ' .^— ^~— Pence ' i. A. 
112)14732.385(131. 539 or 10 iii.156 
J12 Anfwer. 



H 

336 



603 

560 



438 . 
336 



THm is -ibe- method for^bodies that are folid 
ihrouf hoDt } but for hollow bodies, one meilir.;! 
is, fo fintl rhe Tolidity of its greaieft bulk an! 
fubtrafl the concavity therefcom, and jroc."-!! 
wiih the remainder ai in the laft esampicj 
but the' following Will malto all clear, being 
done ■ nearer -way," ' 



A 3 3 
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If in iron bon^ fh^ll be 3 Hichei thick-, mnA 
gntttftjiametci i4iacfiM; whriKisito wciebt'f 

.') ■ "14 

. ... . 14 ■ 



' 14 gteiteft-ditmetef. 
6 twice the tbiclcRefi. - 

8 leaft diameter. 
S 



196 

784 
196 

2744 
223Z. 



I339i 
6696 

. , : 4464 

IltOO 

1168.675a 

7'3S 
'. 58433760 

' ,116867^ 

; 81807^4/. 



See the remainder of the w^rk in rbe next rage. 



■itititrc 


■■GiKkSlirt. »7i 


'''■!. Ounces. 16. 02. 
»»s«)8338497C48j5 ot jst 9 • 
~"; :'^9ia Anfwer. 

•■4264 
IJ824 


.■ S450 


' I:;J- 







Cask Ifc-^f»< *»»;?*; hkg-^^fft,- fajSitJ tbt 
' '■ ' fatid conttnri ' ' 

Ruts. DttKfe ihe w?i«ht la ooncea&y the 
fpecific myitjr, the qilon«nt' invluplied by 
I7z8 wiUbe diefoliditj^inlncIfei- 
SiippoiV-ai} iron ihot weighs 494b> fami mmy 
fisljd uchei. doth it contain! And sUo what i« 
its diam«ie*l . .-:'... 



See the work in-the^st pa«l. > 
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194 
49 

7135 



70500 

628 CO 
57080 



.10988 

... . 87904 

, «'97' 
76916 
10988 

189.8/264 

.Solid inches. 



57700 
57080 



.523^)18987264(362,629 
'!7o8 

32792 
31416 



.. ■ Inches. 
362.629(7. 13 
343 Ditmetef. 



. 1491 1'>1 962^'. 

^ ...'i4Jl|... 



1518699)4718000 
4556097 



161903 



, 13766 
■ 10472 



3294,4. 
. 3i4.>6 



15280 
■10472 



48080 
47124 



956 



SPECIFIC 


GKAFITT. 


How maTfoIidi«*a«edba«i>aa 


ftatiietliatisil3lb.t 




Oo 


«^5 


iS 


'7** 


_^ 




i6Sa 


m^ 


2to 


"^ 


«roz)«»<<>.«5S 


>«JS 


I70J 






AlClH»*f> 


»jr»> 




l(>4* 








■4»> 




>3S5 




•S49> 




• uas 





Mote. In lifc* sMMr tih»fiiliiifcii>i» 
cop,, itokarl, glafibonk. Ac aa^W &mA« 
by making nfe-of dwffOfCt^Kifirf 
•od workiii{f U tboT*. 



D5-,.-.ii„Goog[c 



tfi »PBCl.FilO O RAY ITT. 
one fguare foot may weig)i.6 lb-. ^. 



6 ■ 

10 1 30396 .<tooC .009476 

4S300 



„4« • i44)"6.37«i«.U37> "f 
1?!^ lii ,- -r- -, ininell. 



70910 



■44 , 



-iU 

43»i 



Aa4 " *<• »•«« r« "My *".* *' *"**, 

n«6 of any load pipe, 01 «>««»'nE«"»"« J* 
lUSerent nutoiials, whofe wtigll and fopeti- 
cial conttnt are known i for if they arc hollow 
cylindrical bodiei, yoa mnft multiply the eir^ 
ccmfcrence by the length and that ^M the fn- 
perficiei, and iTOtk with that aa mthoaboto 
esMnple. 
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ttowminir fotiS inches are (hire in « liiiti's ! 
' body thit weighs 150 lb, t 



150 


.71» 


16 


e.i6 






900 . 


1036? 


150 


172S 




3456 


[IIIJ2400C2.16 




212Z 


3732-48 




Anf»«, 


1780 




Illr ". 




6600 
6666 







. How many folid inclitt are there in a filver 
tankard that weigh* 23 «uncea CaTotrdopois) ? 
10518)23. oooC-ooi 184 ' .002I84' 
21056 1728 




6848 



tjS, SP EC1PIC QI^AVITY. 

Case III: Tit •''ieigfit ani- magnitude bting- 
^vtn,t» find iht,fp€cific gravity. ' 

R01.E. Divide thg weight in oance* by th« 
folidity in cobic feet,, the gaotieot will be the 
fpecific grarity. • - . 

If a piece of marble contains 4 (slid feet, and 
weight 6751b. wbat is i(t fpecific_gravity ? -, 
. 675 ,. ■ " :.- ■ 

16 





4)i£oo - -; ,; 
Anf. 1700 . * 




1 

an( 


have a piece of timber that contains 
weighs 2851b. what wood i( it? . 


6 feet 



-.... 6) 4560 

760 fpecificgravity (then 
look in the table of fpecific graviiiei fw (hat 
mumber, and the name of the, wood againft it i" 
yew.' But you'muA obferye that the fpfcific 
gravity of any fdtt of wood varle* in the Itafon- 
ing i and other commoditiet vary according to 
their quality or goodnefs. 



SPECIFIC GKjAVtTT. a?; 

N. B. AJI ibodiei of what nature or fcind fo< 
«ver being weighed is pp«q ;^if »ad biHanc'd by 
thofe wbofe ipecific gravity is gfeatcft. I fay 
tbeftbodws whoCe fpcci£c^4vity.it Uii will 
w^fa the hca«ie£t ip vacuo, - . > 

. laiu if a piecQ of lead it the end of i nijCe 
baUnnce and a piece of cotU at cbs other eD43i'a 
ip s4)aUibrio tn the air, and thus placed uodeiv 
the receiver of an air-pump, as fooQ as tbc air 
begina to be ejcbaufted. tb« equilibrium wiQ be- 
gin to be deftroyed, till at lajt when all the air, 
is takeit awiy, the cork will defcend a^idlhew 
ilfelfreaUy heavier (ban the lead.. T^ie^eafon . 
of which is very evi.dant fcom the lawiof bydro-. 
ftaiics; for both bodies.beitig weighed in air, 
QAch would lofe-lhe weight, o^anequal bulk of 
aift confequently the cork will lofe a greater 
wci^t than the lead, becaufe it is of gfeater 
b^ik ^ and therefd;^ when thie air is taken away 
from both, the weight'that is fp.ftored to the cotk 
being greater than what is reAot^ to the lead, ' 
will caufe it to-ptepoaderats or weigb down the 
- leSd in v^tcuo. 
. Now Ui Mistake 141b. of cpr^, which 1*224 
stiacci, and^H iiei^iial ta.9^ of a foot, which 
ifiilltiplied by 171S giveS:i6r2.S.folid incWin 
I4lh. of coik: And -r^stv i^ equal to ■02x112 
oi a folid foDti which niDUiplied by 1728 gives 
38.2g96^' foltd inches in 224 ounces of lead: 
Then 3:8.2096 fubtiaQad fronn i6i2.g leaves 
15;74.^9&4 for the folid incliei of air to be added 
^ (he. cork i the weight of which quantity of 
air » that foand 1 As 172S : l 2 r : 1574.59 
\t 1.09346, eq^al to i o£. i j; drfn^ therefuta 
the i^lb' of cork i» 1 ox, 1 ^ dm. jbeavier than 
ibe t4lb. rilead.— —And for tbe'fame reafon a 
B4> pound 



2>a SPECIFIC GRAVITT. 
)*oiind of fetthers is heavier than » poand-of 
lead i which m»y feem i paradox to fome 5 but 
in t-slllity is nogreaMr a paradait than rbe'fol' 
lT>wine one in fimUng (he center of graviry, viz. 
That if~s tapering piece erf limber be nicely bal- 
]anee(!, an^ then cot in two at the place where 
the fopport Tor the ballancc is, 1 fty that if one, 
piece IB put ioto one fcale and-the other piece' 
into the other fcale, they will no{ ballanee eaCh. 
other as t^ey did before, but the tapering end 
will be thelighteft. 

In thc.foregojng example we make the co'rk 
aitd the ii«d to ballance each ntber in the fluM- 
medium of air wherein neither could fwini) now 
in the following examjrie we will cboofe two 
bodies that will not/witnin witer, and then fee 
how miicTt tlie lighted body is hSavter-than the 
heavieft iti'airi And for this pnrpbfe we fhall 
clio&fe'bfizil-wciod whotc fpecffic gtavity h 
ia'31, and'Iead whofefpecific gravity is 10130. 

NowfuppoTe we take ijlb. of each,' thatfj 
240 ounces, theti 246 divided by 1031 give* 
2327 p)irt of a folJd foot, which mojtiplieitty 
Jyi5 gives 4c2;i fclid in'chts iri 151b. ofbraEil- 
wnod: Again,' 2^0 divided by ^0130 give* 
.02-^69 Twrt^ofa'folid foot, whiih multiplied by 
,1728 rives 40JIJ6 foUd inche* in islb. oflead. 
Now tKefe dJ^rent bulks mnft- remove dffferent 
bulks of water, ind confequently that of the 
greateft'bolk wJH nteet with the ^aateft refift- 
ance from the Water as it ehdeavourstofink, ind 
therefore the equiiibrium will be deftroyed t 
now'to find ho* much the equilibrium will be 
deftroyed let us find -the difFetence of theii bnlkt,' 
Which is 361.164 folidinche* equal tothe quan- 
- tity of water difplaced by the-brflKil-*ir»oi itiote 
than 



SPECIFIC GRAVITT. ajg 

(han is difpUod by th« leaif. N«w the Weight 
«f the' water t> faand thus i Aa'1728 : tooo : t 
361.164 ; t-^\h. T dz. far the diftaiencfl of their 
Weights ifl'water; (hatii,thtf bra&il-woodwoutil 
require I3tb.'i oz. to be added tn ir, to make a 
ballance wiih the leadi confequently if the bal- 
iaoee was lirft made in water and then weighed 
in air afterwards, the 131b. 1 az muft have been 
sddcd to' the 'lead to makeit batlance the hra- 
»it-wOod. „ 



Case. 1V> 79 dttermini tbt gotdnefs of 
■ ■- - - ■: attah, gfff.- 

RrLB.; ..ift- Multiply the difference of tKe 
fpecific gravities', ^f the compound 9nd lighter 
iflsredient,-by th«-pr«du3 nf.the fpecific era- - 
.tity-of'iha-r'heavieA jag^^icnt and abfolute - 
weight of the' iSAifpouitd, for a dividend j 2d. 
idnftiplythiff^iffernjCe of ihe fpecific gravities 
of the Ingredtentf by the fpeci£c gravity of th* ' 
costpoand, for a ^irifofi 3d, Divide the di«i- 
dtod hy the divifpr, and the quotient will be 
the wsigbt of t^e faesTieft ingtedieat in onnccs. 

I have a piece of mefst-wfaiafC'fpe^Mc grt' 
,Tity is 158^0, abfolnte gr*wty for wti^fct) 80 
oancea [avbirdapoii j) whatir-the quantity of 
gojd, and alEo the ^antity of fitver coniiined 
ttiBt.ein ! " 



See. the wotit id the next pige. 



tfe iPseiFIC iGhAVI^TT. 



. 18888 

■ • ' ■ 10528^ 


15840 
1052S 


S360 
15840 


53i» 




1S888 

,, So 


■ 132421400 


1511040 
53i» 




3022080 
1511040 - 
4533»»o 
rSSjaoo 


1324S24ee 


^8026644480(60.6 1 39 
«4!344oo 




813004800 
794534400 




184704000 
132422400 


Cold liteSj*"'* 

Compound 89.00Q 


512816000 
897267200 ' 

1255488000 . 
1191801600 



63686400 



SPECIFIC GRAVITT. »?i. 

1 hive 140 oz. of a miitfitre of copptr ind: 
filver, whofe fpeeific gravity u 9640} «h*l 
qtianrity of fil«er » thcce in it ) 

10^28 9640 taps 

8796 8796 J4ot , . : 

" J73Z 844' '421120 ' ''"'' 

9640 10528 



69280 , . ' r47392o 

10392 '844 



>5588 



1:895680 



16696480 - 5895680 

11791360 



16696480)1243988480(74.5 
1 16875360 



75234880 
66785920 



Anfw. ??*-5 "PP'^f- 84489600 

""'*■ 465.^ filvcr. 83482400 



Quere, whether ilwilTayingof gold,,filver. 
Sic, would not be much better pemrmea upoa 
hyttroftitteal principles than by ihe pr«f«n> me- 
Ihod By ffre ? ' 

Note. TFtat in btiyioff a iiOBntiiy of gold) 
filTsr, or any thing whic^ iihesvkrthail braf> 
iyiif. the weigfati being o£ brafi,) we Ihoold 
choofe the lighiejt air, (i. e.) when, the mer- 
cuty in the barometer is. lowcn } but in buying 
B b 3. precioofr 



2t^ sPBCiE'iC'GHAVi'rr;; 

p'rteiitav ftkfiarTeti'tt, «r' an^ ikiafr- ibrt is' 
ngbKr tbf d bfsff, rhe feeft tnn« to do it is when 
ihe air it heavteft and nsoft btioywit, f tz. wh«n 
the quicArfllvCT -ftands bigheft in tbe bsroinslfr : 
But in CsUing gjtd or j^^weli, the contrary roles ' 
are toteobfsrredin regard to the grttity of the 
air. 

Cas"? v., Vm ttliHty (f aay ttmBer Wtij^ ' 
^ivtitftofindbo'wfar it will Jink. 

Rule. 7>i'*i£te the fpecific graTity of thetim- 
her by the fpefific graviiy of the water, mnitiply 
the quorient by the depih of the timber, and 
that gives the inches onder water. 

tfow many inch^ will a cubic foot of alli or 
deal (m^ in common water? 

Am. I Peal. 

. U iZ , 

10.056 inches. 7.SS4 under Vna- . 
Anfwer. 4.116 abovei ter. 

'■*... 
Case v'l. H he folfdiij of 4ny Timber hing S*- 
vtti, t9 find bovmuti} ft xeill carry, " 

ftoLE. Subitafl the fpecific gravity of ibe • 
limber frdth ihe fpecific gravityof the water» 
the reipai^^er is the niu&bei of- ounces that oo* 
foiid fool wUl.?irrjr, ^ ^..^, ,. ' ' ; 

Howtnii^ *«jgfit is jifffnVcefliry tofinka 
<ttbic fcel (M,3«^ Ji fe« water! 

Scf; the work in the ne:^ page* ^^3° 
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5J 

48 



4° ■ - '" ^ - 

■' Htw mneb rwde^l wttl a . r»ft y4u4* nf T2 
fixts yt yiAom dtkl effry . (in- fe»-«mter) if 
each pHeciBaFnol Iqnare and 20 feet^long ? 
. Jojo 14 J 

»!7 • _2;»- ■ 

373 ai40 . 

240 .,.;' 

149ZO " .' 

746 ' 

lb. , 

*,^)*9i2o(5595 will Jul! fink tbe deal under 
.'So water, and keep the we{j[ht 

■ • ' i . compleatly above water. I 



152 
'44 



';..« ';:■ 



...OJiK-j 



»84 SPECIFIC GRAVITT. 

Now fuppofe it wai loaden with brtf*, wbofe 
fpecific grafit; 8l«4rbeingdiTi(]edb; 16, gives 
$06.; ponndt} tnd the pouHils iasfolid'fooc 
of fea witer it64>4poiinas. 

5595 
04-4 

22380 ' , ■ - 
22380 
33570 



35455 5595 



6306.^- y\t. it- win prevent 
V ' ■ 630^3 lb. ' 01 brafs 
fronr fisking, aiut 
. . .wiU joiVkcep it fii£i 
$065 pencttid JD tfat water. 



19650 
, >S>95 



In the fameinanher is found by-Ac compa* 
rative weight of the b'odiet, how much of anjr 
heavy quality or maitet may be fuppoued by 
the water. 



How .many liiches wiS an a&beaoifink in 
'jcbmtnon water thtt i^ ('4 by'i 14 ^ 18 ftet lijbf * 
Vhen'it has 200 lb.n{>i)i| Irt 



154 
18 

123a 

: '54 

144) ft772 (19.25 folid lect. 
M4 



;ci thtt on* 
44^ foot win cur;. 




3118.50;- 

■]8etf|Utemundet of the work ia the neat pafe. 
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ib.i ;- ■ . 
«61iii8-So(ia4.» thati% it will but juft carry 

finki(. ■ 

. Now feeing that it will 
not carry; zoo lb. as the 

JlueftiMt-nqoires, let at 
uppofethvt 190 lb. was 
put upon it, than the ope- 
ratlon-wiU-bc as ioBows ; 



1— 



lb. .la. lb. •.__ 
Ai 64.5 i 1728:; 190 :,,, . 

- 49» ^^-i 
£ 111 tB»r.'j----iii p ' ' '" '— 

1728 ?■]''. 



6a.5)3»83^'OC5»53. *'»?'» di»iaed by 
312; tba fqaare tncbea 

•Mb* farfaee ^vea 
the »nf wer reqnir'dU 
Seethe work to each 
r - fidt uppeimoft. 



BfMd^ 
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Broadeft &it 


appcimdiT. 




l3 






I? 






ai6 






-'4. 




' ■:'" 


,W4 




Surface 


30,44)5253(1.737 






3024 






2 1 168 

IIZ20 . 

ai48o 
ai 168 
1 — 

JIZ 


iooo3S38(.g38 




i: ' 



Inches 9.218 ihat it finks naluriiHy. 

t.737 finks with 1901b. upon it. 

^©■955 fi"t' in »n i-fo ihatthefe^ 
, it but . .045 out of Water, 

,ii.0QO depth. 



Nanoweft Bit ^pcrmoft» 
iS 





II . 






Sorfice 


!3f6T5iS3C».sl , ■ 




47 !i 




.. jeilo' 




, ■475i - ■ . 


■ .' ■ -- 


-.-. 2580 -. 


; 


2376 


^ — 


"' ' "^ - ' 






iooc.)838C.?3S 


' ' 


■H. 


,; 






M?»- 


-_ ■ . 


83»' 








II.73J 


fink»liat«tal]y. 


2.XI0 


finki more with, the weight. 



13.942 finks ia all. ' ' 
- , .0^9 ,oiiF of (he wafer. - 

14.000 -depth. , ' 



We might now proceed to ifhew the ptinciplei- 
upon which bodies that are hetvtiej (nan watei* 
ars made to fwim ; but as this part of the hydro- 
ftatjcs is upon a principle different frotn that of 
fpecific gravity, we fhall omir faying any thing 
;Oti (hsth»ad, nnlefs it fhould be defired in a 
tecond edition. ■ j " AN 



an'-. 
; XNtilO D U C 1 1 ON 

- , TO 

PRA(?TICAX MUSIC. 

■JN pradical muiic you'll obfetue tbersare but 
■'■ feven degree! of toneiin tho gamut, C D E 
]> G A B ; and rf we proceed funher it can be 
but by repeating the nrft note,' and fo on, fo 
t)i»t.t}]e Ume notea repeated ats-caHed oClaves? 
Tbus the two notes that create the e3«ve, sre 
in main but os«, and ferve a^Ifmiti or bounds 
ro all the intervals, Hnce lU the notes in the ga- 
itiilt are included in »n oftave ; J oE which are^ 
%hate tones, and^ the other 2 half tone*, confe- 
quently making 12 half tpnf'sj> (fee. w^ole. 

ifut the- writers en fpeetriativQ mafic, not 
takinjgthd ear ttl bt^lcbinpfetant jadge in a cafe 
ip -nice, haie okofoD to aaftiogutfhiiic la-htlf 
not<ts, notify e<]ual<ibtctvitlt>bDt by. due pnpor-- 
tlons. And althou^ we ba^ tbefbfnecemre' 
pioponions for eacl| femttone, it hath be«n fijund^ 
neceffaiy in the confttoAion ef organt, iacts, 
hiautboys, hafToont, &c, fo to order ibe twelve 
iotervals or fernitQaea that their fauodaflialt bs- 
inone and the fame prp>pottion thrn* the-o3aT«$ 
and tho'eacli tone be rather bearing from ilf 
niath«iDati£aI meafare, yet the diAerence ii fo' 
nice that very few ears can dtftingflifti it: 
Therefore, we will follow the pra£Hcal inethod 
of efteeming. all the half tones equal one widi 
a^ot^er. Co N. B. 
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^ N. B. Where I conld Bad rnftances of in- 
ftruftion from other modem publications that 
were plain and cafy, I have taken the Jibeity 
of tnfertiiigil)em^liu)g withwhat other altf ra- 
tions and aodirions 1 thonght was convenient for 
the learner. 

Kote. I have omitted rhe gamuts for the fe- 
veral fort8-o£ inltruffieBt>;_jn' ^ne^l ^^fe„ as 
numbers of each fort abound} ana have ia- 
feried one general, gamut of the notes which, 
may ferve for all. 

Ite /clhwtng is fbt Gamut ,cf naturalrmut, 
tvbtthtr vocal w fr^ruaentai. . . ■ . • 




GABCDEPCAB CDEPGABCDEf G 
The ftrflthtngtn be obferved is to learn the 
names of the noiea upon the lines and fpices, 
by heart. AlCo due regard mnft'be hid' to the 
cliffl fet at' the beginaing of the £ve lines, 
^hich are' «ti inlet to the' knowlt^dge of the 
nolet } for if a note be placed oh any part 6f 
the five lises, you cannot call it any thing tiH 
th«r« is on« erntheitof thecliflafet et the be- 
gSKtin^: I'or wiiichreafon'iht) llnoiof the ga- 
-■B4U are divided into feparate fives, (Or ftaves,] 
•XprelTmg the dtfi«er.t p^ritof mufie. Forin- 
fiascct the treble.ot cppermoft five lines hii G 
for iu cliff, fetfet the beginning on the jeeond 
bcof the'ftave ircmihrbottom. : The-tflwer-- 
.Ike- 



mbft fnrtor baft, haiF for itscJiff, and is conv 
inaiily placed on the foQrth line from the bot 
torn. Bu^tbe^« is Bnotb«t fort of cliff that come 
between the trable Ind'ihe baf5, call'd the re- 

nor cliff, thus Cql), and.which maybe fct on 

any of jlie four'loweft lines, it being C un that, 
lino whereptrit ;is,p^t. 

The gamut may bn repeated as well afcend* 
ing as deCMfiding, and by diffi^rent niteai t>ut 
the dillance froir one nets to the other ma^ aUo 
be obrerred, anil ihisotity in afcendirig. The 

Ceirarn Tntervatt ite as'fciilow|, - 

.jProm G to A is a whol»-time, .from A to B is 
a whnle tone, from B to C is half a lone, from 
C to D isa whole ton^, from D toE is a whblt 
toiiD, frcim E to F is half a tone, from F to ^ 
is a whole tone, and fo on with ne»cr fo many 
aOTe^' which rauft' afcend in the fame ptopor- 
fiiniiof'-A)iMtd.« the fitit fcjght notes <fo ; asevery 
ar,tt bears the fame unien of'found with its oc- 
tave, whether it be qii ei^hi.h above or belaw. 

1 Ihall inftanre an example or (wo of an oc- 
tave : Bui fui feat you Jhould not tune the notec 
exaflly, you ought to get tha al&lUnce of a per- 
-{on skill'd in muliev and Jet him iing or play 
your eight ootss with yaa, till yoif can do ti^eAi 
without him. 




CDEFGABC CBAG FEDC 



292 1^&ACT-1C>E{ MV91C. 

The nexi thing tow'rds the jittinmem oftlm 
knowledge of mufie, » to te well acfiaainted 
with the different meafarei of.notei, wkich Me 
under the denominaiion of tiait. 

OfTimt^ ertbe I/i^tb of aotts, 
A SemibreTC is ^qoal, Q - " ^e^gth to 
Sdmiins - — ■—•-— Q 0-«»«.„.... (,j 
Crotchet* * - f f f 1 •""* 9^ 

s«™iq«.«f. -"•5ESgff fiEKfflf: *" 

There are two tar.H of time. eonmMo- and 
triple.^ Cptninoo timeii kftown by fome ;af tbc 
foUowiog marki er chuafUi*. 



The firft of thefe matks denotei the floweA 
•kind ef iwit«tae«t, «nd- confatnt a femibrefe 
(or 31 many other notes as are equal to its 
■ length) in a b»r, "und moft be held ailong tis 
you caa diftioflly t«H i, 2, t. 4. Th* fecon'd 
.denotes a movement fomewhat TaKer than the 
former, and contaitii alfo a^fenaibreve in a bar. 
The third denote? a brisk moveineilt, and con- 
tains but one minim, of two crotchets, &e. in' a 
baz. ' The fourth mark coniaiils tweire ^uiTers 
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(or aotet la their value] in 9i>ar; tlie d^cH St 
quavers la a bar, »t>d the lad Rit crotchets in 'a 
bar. The three lad charaflers are fixed to 
jiggs, &c. 

Jti • flow common time you muft divide the 
bar into foijr. equal parts, rellin? r, a, 3, 4, dif- 
tindly, pu^{ing your band 01 foot down when 
you tell one, which muft be at the beginning of 
the bar, and hftiug it up when you tell 3, which 
muft be in the bar. In a. quick fort of commoii 
time, you may divide your bar inio two equal 
parts, only putting youc-hand orfootdown at 
the firft half of the bar and lifting it up at the 
fecond haiJj but ydu muftbe exaft in moving 
up and down; Triple time,' whether qnick or 
, ildiAT, muft bt divided in three equal parts, rell- 
ing I, 2, with your hand down,' and 3 with it 
up: In thii fort nftime you muft keep yput 
hand up but half the time yoo keep it do*n. 
Chferr-e" thrb' the whole the down beat at ib«- 
fit:t r.j'te in evcr'y.bar. - 

I'tefoHo'vtii^ are marks of triple tirre. 



The firft of thefe chara-^ers hss three mi- 
nims in a bar, and is the ftiweft triple-time 
in life. The fecond contains three croichctt in 
•z. bar, and is fisf! to minnetj, aqd pUy'd quiet- 
er' than the former. The third contains rhrcc 
quaverj in a bar, and is ilie qiijckeft. Tne 
fou'-th contains nine crotchets ; 'be laft niije 
■quavers. Thefe I'aft ar« rarely made ufe of, 
'»nd then to jiggi, C c 3 , Ob- 
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Obfeire a dinvioutive note or grac« is fel be- 
fore a real noie, and is only meant to preplrs 
tbat real note, and not reckoned into the uae. 
Alfo when you find the figure 3 fet over thr«c 
l)i'd notea, it fignifiet they are lo ba play'd and 
reckan'd in the time of two of thofe iiotct.' 

Note. A'poiBt or dot added to any note^, 
.whether minim, crotchet. Sec. makes it btH as 
nd mnft always be put on the 
note. 



>ne again ; iini 
ight fide of the 



ExAMPLB of Rests. 

SetnibrcTe.Min. Cfcrf. Qua*. Semi qua. 




^^qte. A fcDlibreve reft it a whole bar in 
pny time whatever. 

Sin.Dirlt)bleBarlKepeatsDife^i.P«nfe^DaC*po 
Or 



A finale bar feivei to divide the lime Kcord- 

ing to in. different meafaret, whether compiop 

or triple. A double bar fervei to divide every , 

ftrain 01 part of a fong or lefiToD. A rejteat fig- 

nififta . 
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Difi«i thxt. fuch a part oFa fong, Sec. niDlt be 

eiiforiBail over again from the note over (or be> 
re), which it is pur. A' Aiieii ia put at the 
«iid of a ftave, and ferves to difefl to the place 
of the -firft Dole in the next ftavje. A paufe fig- 
nifics that the note over wlHCh ir it phced muft 
be hel3 one ibntewhat longer thsto the ufu»l 
tine.-oThs fame mark alfo denotes the end of 
a tune. Da Capo figntfiesthe tone does itot 
end there, bat muft be begun again* and playM 
tilt yoa cotne to the mitk O afbremention'd \ 
to denote the end of ihe tune. 

Of ^LATS and SitAKps, &«. 

Thefe cbara£}era are vefy^golEcant in mu- 
f!e, and tnutl: be patticolacly regarded } viz. 
Cb) '<*t Flati C#) or Sharp i (tj) or Natural. 
If a flat be placed J>efore, iny oot^ it -denotes 
that fuch note (and all the following in the fame 
bar on the fame line or fpape except mark'd to 
the conirar y^ nfuft be fa^g or riay'Ml^If a note 
lower than lis nattiral {ntob. The ffiarp is of a 
contrary najare ; for whereas a flat takes away 
a fcfflitonet or half a not*, from the found of 
ilie note before which It is fer, die fharp adds "» 
femitone to whatever note itii fet before. For 
example, i{ a 'flat (or flati) be flxt at the be- 
ginning of any of.tbe five linei, it ffoT otdy al- 
Te£li >vcry note on fuch line or fpacQJbunlfo 
all the notes of (hat > denonntnarton thro^the 
whole fflovemenr. The fame is lik,«wife to be 
obferved of the fharps. A natural fertres' to re- 
doceany note made flat or fharp by the govern: 
ing flat* or (harps placed at the beginning, to 
itspriiwtive foand, aiit ftandain th^'gamut.' 
i Ihall 
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I fhiQ next inftanee f<inia f«le£l pieces for 
leflons, both for the voice and inftniment: But 
you mult be parHctjlsr in obferrln^ the time, as 
Defoiiemention'd j for ho mulic can be agreeable 
to the perK^FTiier unlefi he lAiket bimfelf maf- 
ter of if i >nekher it it poffible for feveral per- 
'fotmeis to agree exaSly logetRet without it. 



k^ ■* N. B. The following eight pages of coppcF- 
^ plates containeth fix leflons.for diffefent inftrup 
Rients, and three fongs. The fix' le{rons are 
Adapted to the ander-raentianed inftcunients j 



fift- For (wo French Honis. 

IzA. For the Gaittar. 
.- , 3d. For the Germaa Flute, 
'"' <4th. For ditto. 

■ j ^th. For ditto. 

■ E 6th- For the Violin. 
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^ay.E'erbe met tbeyair Clort'f ^ 








joiTmSure^^ be thou^tmi^fucb 



cbaTm/hou'dbejoimi. Whenever ^yhe 
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o^/ionate yioTne.Sheallotti'd him to 




.mr.JheallouiU himw^Jancy her 




c 



M 

7li>t rtmainder vf rtt ivtrds to tbifirfi Sar^. 

'''■ : -1 U.. ' ."^^■ . 

ConU i M «i>fe OB :^ ^v«l», , 

To mingle witfa hisjoyi myfmatt t 
Thtt he may fetl what now 1 ul t 

• Bkiti'a:tob you^t• JSisWfu^utL -V 

III. 
Attr»£liTe Cnjud bei my cars. 

And look with pity ah my pain i 
Oh < breiL the ch«ib thit now 1 ware, 

Or'bitHFOmibtoaJntfaefkitie; . ' 

^afte to thy mother tell my grief* ; 
. ToJielpaqharmIelfu^'4'niiii^.} , 
T^M Wmay ^ai'cltly fend i«iMf> > 

II. 

Strephoo, movM.kJi<IawfaIpaffiDD J ' 
. .Fornafiromit-Kldelyfuet} . .. 

AB hii ft^miit out of fafiiibn, 

Anci^r honoor for him wvAtf. 
Xove for love *t the fwaia'c iinbitlon t 

* Bdtif that ?« dwm^d too g^it, 

ftry, "pity hii eontJSrioli j ■ ■ ' 

Say at leafti' yon.do.not hate. 

$}i<H)ld yoa» foader o£ s tover, 

Ptaflis'd laddie- aft of guile i - 
Slight fo true and kind a lover, 

Cloci might not Strephon fmile? 
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Teti well pl««'d « ihy anflBing-, 
Vnlgir lovers might utbrxid j 
. '- ' StrephoD, conlctoiis at thy ruin. 

Soon wouldb* t Itlfeiit ih*d«. ' - '' 

.'Rttstiadtr tf tie toords K. GoDiji aftd Clorii. 

ii. , . ' 

With ardour he preft her lo thiiik him finctre, 
fiat ilat r/hc redtmbl'd each hope and^ach fear; 
She won'd not deny nor iUe wou''d not appio»c. 
And Ike neither lefiit'd 'him nor gave, him her 

lore. ;; - 

Now cheer'd with' compUance, noV frojse hy 

difdatn, ' -{jrain j 

He languiftt'd for freedom, -but 4an^Hh*d iit- 

TiQ Tbyifis who pity'd fo belpleft a Have 

Su'd hu hevtoi. Ihe pain by t^e couDciJ Ae 
.. .^^^ .^ ...... . 

■ -V-M m.'; ■'.::■ : " , 

Forfake ber^' faid he, and reject her awhile, 
. If fbe loves ypu ihe iooa will return wiih a 

fniile f ; 

Tou'may jud^fie pT .hei paHion hv^hfepc/; atone. 
And byabience yoVll conduct her Ekeart (v yonr 

own* ....■, 
This advice he pnrfiiM^ but the reniedy'f rpv |ti 
Too fatal ala&I tn thefair one he lavMi,, 
'^^ hich cur'd hit own paflion, and left her tnvain 
To figh for an heart /be cou'dower regain- 
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To .make tbcTrtUv prfitke on the votne. " 
; The triri or fhalte, (mitk'flt, or tt.) is the 
chief g.r»ct in flnging, and hti a fine effeft 
when well perfaiitied, T^ leatn this yon mud 
taife ynur voic9;o[i one fyllable, th» dillance of 
a whole tone, as in the following examplf. 
Firft move your voice ilowly, then failed, by 
degrees, and it will come to you with a little 
pri^ice; but you muit be fare t« let the- two 
notes be both beatd diftinflly. . . ,- 



The trill or fhake is to be t;riade pa^tl de- 
fcending^ prictt crotchets, azid alfo wtien the 
liote before it is in the fame. line or fpace.wifh: 
it 5 Jifcewife generajly before a clofe, ejriwcio^ 
ibe middle or at the end of a fon^. . j 

Note. If you wou'd praOice Angina,- the 

application of the inftrument will be of The ot- 

moft aHiftaDce to the Muining (0 a proficiency 

therein.^ ■ 

Of the jKets in Music. 

The wotd Itey is adapted to one rote chofen 
as principal to copipofe a piece of mafic in, it 
being the ending n<^tei fo called Hie fthid'atnen-l 
tal or key-note, as it determines the certain in-' 
tervals, wherein all the t^taes or whale notei. 
and feniitonCB Of half notes, ' which ought to fol-, 
low each otlier from the key-note to its odttlt,' 
take place. ,> 

T her» is properly but two Iceyn in'miific) one , 
flat, the other fharp j bm by the help of flats 

i: ^ and 



3d» pjidtcTMcAi:^ fmo*rc: 

and /harpf they . h.a.ve. been vatisj to tbe Ki)tD- 
bet'of twenty-four in tbe whole } one half of 
wbich are fh>r^:k«yi,' and tbe oihcr ktif flat 
Ittyu Thofe maftly mnfe are as fellow. . ' ' 

A Sc.AtE o£ SnAtt KeTS. 




^ 
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AiSCALK-itt^l'-AT Keys. 




■■•Now for rhe Better ^jftin^ion of the wbole- 
topes and half tone* in the fceyi. ypu muft obt 
(«»«, thatJiirhegawi,Vt, thftli»ll.;nfttei trp nt- 
tiually &Diid bfitwixt £ and, F, jutd between Q 
ami C,'whereai a wbolt tone » lonnd bstwiitt alt 
■ v' ' . ■ ■ D d th« 
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the cither Bctet; ni Acre being buffer en dif- 
ferent denominationt, C, V, E, P, G, A, B, fp 
there is bat 7 different defrees of n^tes in the 
vhole gamut (as before obJerv'd,) for«11 eigbtt 
bear the fame found at weD u name iXikewife 
the flati and iharps fet at the beginning'of a tune 
bare the fame cmft on all ibeir o3ivek tbuv* oi 
below- As you may take whatever noteytra think 
proper for a key-note, provided you give i pro- 

Eieffion to ia oSAve, like iiato that of C, if tba 
ty be Jharp i then Iharpa or flats Kra placed 
after the clifF, in order to iaor»«fe o^lel^nlt a 
femttone, ihofe interval! that might binder thtt 
conformity : And as the half tonea lie in paiti- 
cular placet in. the key, 1 have dotted the fenti-r 
tonci included in theoflave of every iey in the 
afof e- mention 'd fealei, at they are fomnd in tin 
natural ke^a with no {harp or flat at the bfribr 
fling, t» whiehorder and progr effion all the (ttoer 
keya are modelled. - Wnence it will be found 
no very difficult matter to order the flatter 
Jharps M the besnntng of a tune teoordinff to 
~ the conformity of the key, whether it be ir flat 
key or a fharp on*. 

Per example, if we take D for a3cey>nore, 
and wDttldnriteitaker agreeable tothatofC, 
w* mufl begin with the Key-note alcndiuf) 
and as wc reckon 00, we fliall find that both F 
aad C ranft be flurp'd, to m^e it coaformaltle 
to the key of C. 

iTtn^at -key of A my fevre^to iffnftrate all 
ftatk«>y«. 

V.9. 'A'ktfj it knotrn to be HMtir ihatp-Rot 

bywhit flafi or Iharpt arefetwtbe-b^mring 

of a tune, bat by the third afmre tlie faft- note, 

er key-note} ibr if a third contains two whole 

tones 
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.toaei it is a ftiarp fcey, ban if only a tone ami « 
half 'til a flat kty. Always nacM your key in 
refeieace tp tbp ba&i 

, Qf-Trailfpi^ierj, 
To tranfpofe a fong or lefTon that is too hi^h, 
or toofow, or in an impropeF key for * voice i>r 
inftroment, yon mnftfirftfee what compifstbfc 
twse requires } »hacis, how high anti how InW 
it goes, andi aceprdwgly take your meafore. 
It'htf lift note 0^ «■ tiHtfr, "as before ohferffe<l, 
tells you what key it is, whether A, B, C, D, 
&c.'- Therefore, fuppofe frr example, yon had 
afpogflr Ifcflbrtinthe fcarpkey of E, and yon 
" wanted it tianfpofed into G, which ia a third 
higher i look IQ the aforegoing fc ale forG with 
a (harp third, where yoo'lt find one fharp-, and 
thtt ttpon V i h plactog the fharp a; at the be-^ 
gtnmoi!, and writing exch note a third hi^Iier 
Ihaa ix h in the copy, you have tho toM figbr, 
in Aedflfired key. 

• Ton iiay 'tranfpofe Jnto'any of the keys is 
the refpefUve fcale, Serving the dilfancs or 
mimbei of notea from the key-note of yosr eopy 
to the fiift note of the key yon tranfpofe intoi, 
and patting the fame nntnber of .fiats or iha^ 
at the beginning as in the feale. 
. . Note. Whatever accidental Ru, fharp, or 
RStuial is met with froro the beginning of a 
tune to the end, the fame maft t« c^fcrved in 
that' part of the tranfcript by fome one tr other 
of thofe powers : Thns, when a nataral is met 
.with (this fray) yon mnft have regard to the 
cffefi it has on the nete it ftandt before, whe- 
ther it be of ft flat or fharp quality, and in foch 
D d 2 cafe 
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cafe you mart fupply its place with eitbef flat 
or fhsrp, according to the tSe& it has In the 
copy. Obferve the fame order with the other 
powenj knowing a flat. to one note h a Iharp to 
the note below it, except^ in a cafe where.a na- 
tural half tone liei. 

Kow ai there are fcveral other place* befide 
what 'are isfintiou'd in the aforcfaid fcalet 
which either ofthe keji may be iranfpofed- into 
upon occafioni the reafon afcribed i*, (hat eTery 
half noip in the gamnt Aionld have Ui fond*' 
mental or key-note. 

Tleftlhwiffs it » ScalB of itU tht Kbvi. 




In thii fcale you'll obferre ftraight linei in- 
terfeftiog the common Have or flve lines, and 
letters fet both above and iinder the ftave, fig- 
ni/yine the keys to which the tlivifiors belonfj 
each Tetter ^bove the fVave denotes a /harp key 
•nfwering to whatever flitt or fharpi are under 
it, and the letter underneath denotes a fl.ji key 
agreeing to the fame Bat) di fhatps : As in the 
natural keys, C above ihe ftave denotes a /harp 
key, and A (a flat third below C) underneath 
the ftave, lignitict a flat key ; and fo with the 
reft, 

THE 



C 3"3 T - 
THE 

CONSTRUCTION 

OF 

ORGAN-PIPES, SPINETS, Kc. 



W, 



7HAT is tn be obferred in the conlimflion 
of organ-pipes is th« hollow pan ot cavity 
from whence the fonnd prfceeds; therefore in 
this cafe we have nothing more to do than to 
find the dimenfion* of fuch particular cavitiei 
that wi" found any given note in' the oflave. 
And StU the half of each pariicolar diihenfion 
of any pipe gives the oiiavi above, anJ the 
double of each particular dimenfion of any 
pipe gives the oflave below. 

Alio we have the fame reafnn fjr mufical 
ftrings, &c. For inflance, fnppofe two ftrinps 
ol' equal thickneCg; and ftret{;hed.,^iih equal 
weights, 'and have their lerglhs at i to 2, viz. 
one ftfingr twice the lengrh of the other, they 
will found an oflave to 'each other j and c.ir.fe- 
quently in like niannat the founds of any othsr 
ftrings will be in prtipoition to their diameters 
and the weights that ftretch them. 

Suppofe it was required 10 find a mean femi- 
tone for the cnnftfuflion of otgan-pipcS, &C. f^ 
that iheii founds with regard to gravity nr acute- 
nefi may be in the fame proportion which alto- 
gether fliffll compleet the oaave. In order to 
Ddj this 
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lhi>, we know that tl^e oflave is known by this 
fraftion ( i anil as rhereara 12 half notes Jn the 
ofUve, ail melody anti harmony are compoTed 
of ihefe 12 noteii fur the o<Aave ^bi^ye or be- 
low are bat the replicativcB of ih« f^me found* 
in an higher or lower tone. Therefore the fol- 
lowing table is the meafure of the diftance to 
any paiticulsr half tone required in the oflave; 
and ihey are alfnfAClcrs to find the dimeRfioMi 
of ifiuficaf chords and othef Jnfttumcnis. 



Table. 
1,00000 
.<)4$8S 
,19090 

3 .84090 

4 -79370 

5 -74915 

6 .70710 
T .6674* 

.62996 
.59460 

-52973 
..500C0 

7f afpty thefaBon tH tbt tsUe to the epnfipus- 
lion ef. organ-fipis. 

Here yoa areto obfeive (hat the dimenfiona 
of the cavity of fome one pipe'mnll be givcjn ; 
and each particular dimennon tsufl be muhi- 
plied by the factor in the table, and theprodufl 
ftires the like dimenfion of that pipe that will 
found the note belonfing to that taClpr. Thus 
for' 
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for e«ii*ple, fsppofe C the- key-note, and the 
- given (Umenfions of the pipe to be 1.57 by 1.46, 
mad 20.9 inehet long. Now fuppofe 1 woQld 
hire the dimenfions of that^pe tolboildG^ 
vie. 7 half tonei higher than the given pipe. 
Then t.57 multiplied by .6674Z gives j.0478 ; 
1.46 muttiplied . by .6674Z 81^68,9744} an4 
2o,() multiplied by .6674i"givei i$-949't J and" 
thus yoa have the dimeafcknt 6i the pipe te- 
qatred. 

The dimenfioBS for all the femttonetin the 
^ve octave are ai foQow. 



c 


Length 
20.9000- 


ttudth 

1.5700 


Widlh 


1.4600 


C (hirp. 


19.7271 


1:4819 


1.37=1 


D 


iS.6i9» 


1.3987 


1.3007 


D fharp. 


i7-5r4« 
iS.cWj 
•S.657J 


I.32D2 


1.2277 


E 


I.2461 


1.1S88 


F 


1*1782 


1.0937 


F flwrp. 


14.7784 


1. 1101 


1.0324 


G 


13.94,1 


1.0478 


0.9744 


G Iharp. 


13.1662 


0.9893 


1%V, 


A 


IJ.417' 


O'^SSS 


A. ftirp. 


•■■7«97 


0.8811 


0.8194 


B 


11.0713 


0-8317 


"•7734 


C 


lo.4;oo 


0.7850 


0.7300 



If' yoa iVoTiM have an ofHve below, mnlti- 
ply the ditnenfiont of any pipe by z aad it gives 
the dimenfioos of that pipe an ofHave below i 
and take x 'he dimenfioni it gives an o£lave a* 
bove : Proceed in this manaer for doable ofUves 
eitbet above or below. fa 
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In conftrnfiiiig rOQiid pipes of a cylifidrieal 
form, the fame rnles maft be c^ferved as with' 
thofe'which are fquired, and the piven length 
and dtaitieter only made nfe of in the opera- 
lions. 

2fl apply tbt faSon in tbi taUt in conJlru£iia^ 
of mufical firings. 

Id this cafe, mnltipW the length of the given 
IViing by any of the umotb in the table, and the 
refult is the lenjgth of the ftting that will found 
.the note belongingthefaflor made ufe of if the. 
ihicknefs and tendon are the fame. 

What maft be the length of that firing to 
found 4 half tones above another that is 40 
inches long,.? 

' -7937 
■ : . 4° 

^Anfver 31 7480 inches. 

What muft be the length t>f thofe ftrings to 
found the notes D, !E, F, G, A, B, C,- if the 
key-note C is 40 inches long? 

■ .8909 "1 rj^-fijfi fof D- 

■7937 j ■ . ,3 '-748 f" E- 
.74915 I multiplied ! 29.966 for F. 
.66741 y by 40 ■{ 26.696 fur G. 
.5946 i produces j- 23 .7 84 for A, 
.52973 I I 21.189 for B. 

•5C00 J . tao-coo for C. 



Suppofe 
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SaP^ofe jt is required to.^nd the, weight that 
Any uring mult be ftielehed'with to found an; 
particular note, by having given the weight 
requifite to found the key-note. 

Rule. Divide the given weight by the 
f^uare of the faflor in th» table,- the quotient 
wiQ give the weight fcqdired'.ta Cannd any note 
above the key-note, if the ftrings an of equal 
lengths. 

What mnft be the weight to ftreh^ a ftring 
40 inches long thst it may fon^ an'oflave a- 
bove the key-note, if the kcy-nole is ftretcbed 
with 7 poandt, and jt 40 incl^et^lang aljfo t 

.5000' _ . '. 

■ 'S*" ■'■'...'/<. 

.a5)7.ooC28 ponndi, the w«i||ht requited. 

.-50 - -. -^ ; ■■ 



From wbentie we find, that if the dra'aifiteri 
■nd lengths <SS nnufical fttingi are equal, the 
times of the vibrations (and confequently the 
note founded) will be inverfly a* the fguare 
roots of (he weights whi^h ftretch ihcoi; for if 
the weights are as 1 to 4, whofe fqnarerooti.ara 

1 and a, then the times of vibration will be at 

2 to T, and confequently they will found o3aves 
t»- eaeb'Olher. Hence in conftrufiing ftiinged 
inflrument), as fpinets, harpfichords, &c. a skil- 
ful artilV will compound thefe pinportions of the 
length, diameter, and tenfion of ftrings, to very 
great advaoMge. 

P I N I 3. 
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Page. Line. , 

4 -^'le for anJertieattTi read undeTat»\h, 
; .6 -^ xi for nunibel rjtfi numbers. 
•■ 1ft — 14 i&i" 4790*64 ««(* 4790S.81U Sci 

J J — 8 /br fa£lots rmi faftor*. 

50 — 30 for jgaint of each rlf<^ £*W or 

. . . iofiei <>f Mch. . A 

■tro -t. "3,^*'«tta'arM(f«ttr«flV , 

1 18 — ^forai tower «<i(i of tUe lower. 

J38 — 31 for term «*J teriM. ^ „ 

147 -^ 26 /ar whftt »tfil whit is. 

"75 — »7/'"" jreadi. _ 

2^7 -_ 12 far oiasfarc lt/M.go* 
' Z4X — 31 /w* one c^K.riad on«. 
■373 — a/or may f*<<imaDS,, 

ago — ^9 ftiriner«rJlin«. , 
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